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ABSTRACT OF THE THESIS
The Behavioral Phenotype of Children with Velocardiofacial Syndrome
by ^
Janice Lyanne Enriquez
Masters of Arts, Graduate Program in Psychology
Loma Linda University, March 2005
Dr. Kiti Freier, Chairperson
Velocardiofacial syndrome (VCFS) is one of the most common genetic,
congenital diseases to date. The clinical symptoms of patients with VCFS have included
up to 180 medical and psychological features, such as velopharyngeal insufficiency, cleft
palate, schizophrenia or bipolar disorder, cognitive limitations, and behavioral or speech
or language difficulties. The purpose of this study was to examine early personality
patterns associated with VCFS, and to identify whether variables, including maternal
personality, parent-child interaction, and family environment, moderated the relationship
between children's personality and behavior. The Hierarchical Personality Inventory for
Children (HiPlC), NEO Five-Factor Inventory (NEO-FFl), Parenting Stress Index (PSl),
Family Environment Scale (FES), and Behavioral Assessment System for Children, were
completed by 34 maternal caregivers of children with VCFS, children with cleft palate
and/or cleft lip and palate (CP/CLP), and children with no known medical conditions
(NMC). Multiple regression and ANOVA's were used to analyze the data. Findings
from this study suggested that children with VCFS exhibit similar personality patterns
when compared to children in other groups. Specifically, VCFS is associated with
average levels of Emotional Stability, Extraversion, Benevolence, and Conscientiousness.
However, children with VCFS demonstrated lower levels of Imagination when compared
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to other groups of children. Further, a larger percentage of children with VCFS obtained
high scores on the Emotional Stability domain and low scores on the Extraversion,
Imagination, Agreeableness, and Conscientiousness domains in comparison to other
children. Maternal caregivers in the VCFS group exhibited average levels of personality
traits (Neuroticism, Extraversion, Openness, Agreeableness, Conscientiousness) in
comparison to caregivers in other groups. However, a larger percentage of caregivers in
the VCFS group obtained high scores on the Neuroticism and Extraversion domains.
VCFS dyads obtained significantly different and clinically elevated scores on the Parent-
Child Dysfimctional Interaction domain in comparison to dyads in other groups. No
statistically significant differences between groups in terms of Family Conflict and
Family Cohesion emerged. However, a larger percentage of caregivers in the VCFS
group reported high levels of Family Conflict in comparison to caregivers in other
groups. Maternal Neuroticism and Parent-Child Dysfunctional Interaction influenced the
relationship between children's Emotional Stability and Behavioral Symptoms.
XV
Introduction
The identification of Velocardiofacial Syndrome (VCFS) by Robert Shprintzen in
1978 has since resulted in a plethora of research investigating the relation between the
genetic origin of VCFS and its' clinical, neuroanatomical, psychoeducational and
behavioral correlates. The high incidence of VCFS (1 in 2000-4000) ranks it as one of
the most common congenital, autosomal dominant diseases (Eliez, Schmitt, White, &
Reiss, 2000). With the advancements in molecular genetics, 1.5 and 3 megabase deletion
sizes at the 22ql 1.2 area have been confirmed as a marker of this disorder. However,
these genetic markers have not been consistently related to observed physical anomalies
or symptoms. Specifically, larger or smaller deletions have not been consistently
associated with more or less physical or psychological symptoms.
Gene-brain-behavior research has suggested that individuals may be genetically
predisposed for certain behaviors. Studies pertaining to behavioral phenotypes of genetic
diseases have found that specific genetic disorders may have distinct behavioral features.
It is of particular interest to better understand the behavioral patterns in the VCFS
population considering that up to 30% of the population may develop psychopathology
(Shprintzen, Goldberg, Golding-Kushner, & Marion, 1992; Murphy, Jones, & Owen,
1999). These studies suggest that a significant portion of the VCFS population may be
genetically predisposed to psychiatric illness. However, given our current understanding
of the precursors to psychopathology, it is also possible that environmental factors, such
as the family environment or quality of parental relationships, interact with these
predispositions to increase the possibility of psychopathology later in life.
To date, studies involving VCFS patients have resulted in insurmountable
evidence discriminating the physical and, to some degree, the neurobiological, and
cognitive features of this disorder from that of other genetic diseases. However, a lack of
information remains regarding the personality and affect of children and adolescents
having VCFS. In addition, the role that the parent-child interaction and family
environment may have in influencing the child's personality and behavior has not been
explored to date. The purpose of this study is to empirically identify a personality pattern
that may be unique to children with VCFS, to identify the relationship between
personality traits that children with VCFS may be uniquely predisposed to and the
behavioral patterns they exhibit, to identify whether these personality patterns are
exhibited by maternal caregivers, and to identify how the parent and the family
environment influence the child's behavior. This may assist us in better understanding
how genetically predisposing personality characteristics might interact with
environmental factors to lead to maladaptive behaviors that may become pathological
later in life. The following will provide a review of the genetic, neuroanatomical,
clinical, psychoeducational, linguistic, and personality profiles of children and
adolescents having VCFS.
Literature Review
Genetic Analysis and Confirmation
In approximately 80% of VCFS cases, a deletion in chromosome 22 at 22ql 1.2
has been implicated as causal (Olney & Kolodziej, 1998). Typically, patients have a 1.5
to 3-megabase deletion of DNA along the long arm of this chromosome wherein
approximately 50 genes, some of which are relevant to psychiatric illness, are located
(Shprintzen, 2001). In attempting to relate the variable clinical features of the VCFS
phenotype to the type and extent of deletion, Carlslon et al. (1997) genotyped 151
patients with VCFS and among this group found four classes of genotypes: 3 megabase
deletions at the 22ql 1.2 region, 1.5 megabase deletions, imique deletions and nondeleted
patients. Among those with deletions, a critical 480 kilobase deletion was detected.
However, the extent or location of deletion did not correspond with phenotypic features.
Vincent et al. (1999) reviewed repeated reports of monozygotic twins with VCFS who
were discordant for a heart defect suggesting the possibility for postzygotic mutations.
Cases of VCFS may arise via de novo (spontaneous) deletions, or via parental
inheritance. In the latter case, an autosomal dominant pattern of transmission occurs
(Carlson et al., 1997). Ryan et al. (1997) reported that de novo deletions are the cause in
85-90% of cases.
Neuroanatomical Findings and Behavioral Correlates
Structural Magnetic Resonance Imaging (MRI) of VCFS patients have resulted in
a number of variable findings that have yet to be associated directly with behavioral
characteristics. Eliez et al. (2001) reported reduced pons size, as well as aberrant
posterior fossa and cerebellar size in a group of 24 children and adolescents with VCFS.
The difference in this last structure, in comparison to age and gender matched normal
control subjects, paralleled findings from other genetic syndromes such as Joubert and
Fragile X and contrasted MR! results of Williams syndrome patients. Specifically,
Joubert and Fragile X cases have shown decreased cerebellar vermal areas, while
Willams cases show increased posterior vermis and neocerebellar hemispheres in
comparison to controls. The behavioral phenotype in the first two cases have included
social and communication problems, while Williams syndrome patients have been found
to be socially outgoing and friendly. This alludes to a relationship between posterior
vermis size and social or affective components. VCFS patients have been clinically
described as having poor social interactions, shyness, behavioral inhibition and
withdrawal. Eliez et al. (2000) attempted to relate behavioral problems, as measured by
the Child Behavior Checklist (CBCL), with structural findings in VCFS patients.
However, no significant associations were found for this population. The findings were
attributed to inappropriate behavioral measures that did not allow for social cognition to
be related to cerebellar vermis size. Other reasons included a limited sample sizes or
related to structures other than those examined.
In addition to these findings, Mitnick, Bello, & Shprintzen (1994) noted 9 of 11
VCFS patients in a study had small vermis, cysts adjacent to the frontal horns, small
posterior fossa and hyperintensities in white matter. The behavioral phenotype of these
patients included mild developmental delay, learning disabilities, and characteristic
personality traits. However, none of the aforementioned behavioral characteristics were
consistently linked to structural findings.
Studies examining only structural abnormalities in VCFS patients have supported
previous findings. Patients having deletions on the maternally derived chromosome were
found to have a 9% volumetric difference in cerebral gray matter size in comparison to
patients having deletions on the paternal chromosome (Eliez et ah, 2001). In addition,
significant age related changes in gray matter development were found in patients having
deletions on maternal chromosomes. Eliez et al. (2000) also found children with VCFS
to have an 11% reduction in total brain volume in comparison to age and gender matched
normal subjects. Lastly, Van Amelsvoort et al. (2001) found adults VCFS subjects to
have a high prevalence of white matter hyperintensities and abnormalities of the septum
pellucidum, smaller cerebellar volume, and widespread differences in gray matter
volume.
In summary, the genetic and neuroanatomic findings have suggested the
following: VCFS may be caused by variable deletion sizes at chromosome 22ql 1.2,
deletions may be spontaneous or hereditary, VCFS patients appear to have reduced pons
size, aberrant posterior fossa, reduced cerebellum and cerebellar vermis sizes, white
matter hyperintensities, reduced gray matter sizes, and overall reduced brain volume.
The reduced cerebellar vermis size has been related to social inhibition in other genetic
syndromes.
Clinical Features: Physical and Psychiatric Manifestations
The first clinical observations of VCFS that were noted amongst twelve patients
by Shprintzen included: velophar5mgeal insufficiency, cleft palate, hypemasal features,
similar fades (characterized by large, fleshy nose with a broad nasal bridge, overbite,
vertically long face, and abundant scalp hair), ventricular septal defects, hypotonia in
infancy, and fine motor coordination difficulties (Shprintzen et al., 1978). Several other
studies have reported similar physical findings in patients with VCFS (Shprintzen,
Goldberg, Young, & Wolford, 1981; Olney & Kolodziej, 1998; Swillen, Vogels,
Devriendt, & Fryns, 2000; Goldberg, Motzkin, Marion, Scambler, & Shprintzen, 1993).
Thus far, 180 clinical features have been associated with VCFS based on 535 cases
analyzed by Shprintzen (2001). These features include: Additional craniofacial and oral
findings, eye, ear, nasal, and cardiac findings, neurologic, pharyngeal, abdominal, limb,
speech, language, cognitive, immunologic, endocrine, integument and genetic
associations. Shprintzen (2001) noted the clinical variability and the lack of stringent
diagnostic criteria in identifying cases of VCFS. VCFS is identified by behavioral
manifestations or anomalies having late onset and that typically remain undiagnosed until
speech disorders or hypemasality is observed by craniofacial teams.
In addition to these clinical manifestations, psychiatric disorders have been
associated with VCFS. Shprintzen (2001) observed that one of the earliest psychiatric
problems in children with VCFS is severe separation anxiety and generalized anxiety that
is not a result of prior medical experience (such as heart anomalies or surgery).
Consequently, this is a primary clinical manifestation of the syndrome. Goldberg et al.
(1993) identified the following symptoms amongst 13 patients having VCFS:
Disturbances of mood, loss of appetite or over-eating, low energy or fatigue, low self-
esteem and sustained poor concentration and difficulty in making decisions. Carlson et
al. (1997) attempted to correlate specific psychiatric illness in adult VCFS patients with
extent and location of deletion along the 22ql 1.2 region. From this study, many of the
patients having VCFS were concurrently diagnosed with ADHD, bipolar spectrum
disorders, schizoaffective-manic disorders, or psychotic symptoms with paranoid and
grandiose delusions. No correlation between psychiatric diagnosis and extent of deletion
along 22ql 1.2 was fovmd. Some studies have implicated chromosome 22 as contributing
to the cause of schizophrenia as evidenced by the 24% to 29% of adult VCFS patients
who have deletions in chromosome 22 as well as schizophrenia (Murphy et al., 1999;
Bassett & Chow, 1999; Bassett et al., 1998). These patients, however, have variable
deletion sizes in this region. Consequently, specific deletion sizes in VCFS patients are
not consistently linked with schizophrenia to date. Nonetheless, Shprintzen, Goldberg,
Golding-Kushner, and Marion (1992) reported chronic cases of schizophrenia with
paranoid delusions in VCFS patients. Papolos et al. (1996), however, suggested that
psychiatric symptoms manifested by VCFS patients were not schizophrenia, but rather
bipolar affective disorder with occasional schizoaffective disorder. Shprintzen (2001)
concluded that psychiatric illness is a primary feature for 30 to 40% of VCFS patients.
Diagnoses may encompass characteristics that cannot be restricted to one category.
Psychoeducational Profiles
Results from both verbal and nonverbal intelligence tests have suggested that
children with VCFS have a variety of intellectual capacities from being average, in
comparison to control children, to being learning disabled or mentally retarded.
Shprintzen et al.(1978) noted, among 12 children having VCFS, that intelligence quotient
(IQ) scores ranged between 78 and 104. Two individuals were significantly retarded and
11 exhibited specific learning disabilities involving abstract concepts, mathematics and
visual motor areas. A study conducted by Shprintzen et al. (1981) involved 39 children
with VCFS assessed for intelligence. Patients ages 5 and below were found to have IQ's
falling in the average range (80-90). However, intellectual functioning deteriorated past
this age. Shprintzen suggested this was due to the increasingly heavy amount of verbal
information relied upon in the assessment. Sixteen subjects had IQ scores that
categorized them as intellectually deficient. In addition, patients were often speech or
language delayed and all subjects exhibited some form of perceptual impairment.
Similarly, Golding-Kushner, Weller, and Shprintzen (1985) assessed 26 VCFS
children ages 3-18 with age appropriate intelligence and achievement tests including: The
Stanford-Binet Intelligence Scale, the Leiter International Performance Test, Wechsler
Intelligence Scale for Children-Revised and the Wide Range Achievement Test. Reading
comprehension was assessed with the Peabody Individual Achievement Test. Findings in
this case paralleled those of the aforementioned in that the range of scores on the verbal
component of intelligence tests deteriorated after age 5. The mean of performance IQ's
were also found to decrease with age.
In a similar study of intelligence conducted by Swillen et al. (1997), 21 patients,
ages 4 to 20 years, were assessed for IQ through the use of age appropriate Wechsler
tests. Children inheriting VCFS from parents were compared to those having VCFS due
to spontaneous, or de novo, mutation. A statistically significant difference of 16.6 IQ
points was found between the two groups. The de novo group had full scale IQ scores
that were higher than the familial inheritance group (79.8 vs. 63.2). Patterns of cognitive
deficits in the areas of visuo-perceptual-spatial and planning abilities were suggested as
future problematic areas for children with VCFS. However, authors emphasized that
further studies with larger sample sizes were needed. In this study, learning disability
and mental retardation were confirmed as main clinical features of this syndrome.
Mental retardation was found in 45% of the 37 cases.
In contrast to the aforementioned intelligence studies conducted with children
above 5 years of age, Gerdes et al. (1999) assessed 40 preschool age children (42 months
and imder) using the Bayley Scales of Infant Development 2"^ Edition. Children with
VCFS in this age range were developmentally delayed, and had mild hypotonia,
language, and speech delays. Consequently, they were at higher risk for being diagnosed
with mild or moderate mental retardation. The authors concluded that these delays were
consistent despite the variable physical anomalies found in the subjects. It was further
suggested that delays were direct consequences of the 22ql 1.2 deletion. Patients having
palatal or cardiac defects or cardiac surgery all had similar developmental delays
according to the assessment used.
Visuospatial Impairments and Nonverbal Learning Disabilities
Patients with VCFS have often been noted to have difficulties with visuospatial
skills. The delays found in arithmetic skills in VCFS patients were examined by Wang,
Woodin, Kreps-Falk and Moss (2000). Under the theoretical assumption that
impairments in visuospatial skills underlie mathematical abilities, Wang et al. (2000)
tested 36 school-aged children with VCFS using the Number Recall and Spatial Memory
components of the Kaufman Assessment Battery for Children. Findings showed deficits
in short-term memory of visuospatial skills as well as deficits in mathematical ability,
thus supporting their theoretical assumptions.
Visuospatial deficits have also been related to the Nonverbal Learning Disabilities
syndrome (NVLD). The NVLD syndrome is defined by neuropsychological, academic.
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and socioemotional deficits that may be related to white matter destruction or dysfunction
(Tsatsanis & Rourke, 1995). Tsatsanis and Rourke (1995) have observed
neuropsychological, academic and psychosocial similarities between children with VCFS
and children with the NVLD syndrome. In both groups, speech and language are
delayed. However, in cases of NVLD, ehildren have been noted to have a high volume of
speech output that has not been found in VCFS. Cleft palate or velopharyngeal
insufficiency in patients with VCFS may contribute to the reduced speech output
observed in VCFS. Both groups have a tendency for concreteness in terms of expressive
language. In addition, children with VCFS may have additional language problems that
may include grammar or syntax deficiencies. Similarities amongst children with VCFS
and NVLD include strengths in auditory attention span and in learning rote verbal
material (Tsatsanis & Rourke, 1995).
Academic performances are similar between VCFS and NVLD groups. In both
syndromes, single-word reading is significantly better developed in comparison to
reading comprehension (Tsatsanis & Rourke, 1995). In the ease for NVLD, phonemic
abilities have been described as overdeveloped. Both groups have deficits in mechanical
arithmetic and mathematical reasoning abilities. However, individuals with NVLD
appear to have more outstanding deficits in this area in comparison to VCFS patients.
Children with VCFS or NVLD appear to have similar deficits in problem solving,
concept formation and appreciation of incongruities, all of which increase in severity
with age. In terms of intelligence, marked deficits in Performance subtests relative to
Verbal subtests are frequently foimd in cases of NVLD. However, these profiles are not
consistently found in cases for VCFS (Tsatsanis & Rourke, 1995).
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Like children with the NVLD syndrome, children with VCFS demonstrate
significant impairments in social interaction (Tsatsanis & Rourke, 1995). Poor social
interaction in NVLD cases has been attributed primarily to neuropsychological deficits
including visual-perceptual impairments or problems with novel situations (Rourke,
1989). Concrete thinking, reasoning difficulties, problems with novelty, or impaired
commvmications skills may be related to poor social interaction skills for children with
VCFS.
Speech, Language, and Verbal Learning Disabilities
Unintelligible speech and receptive language skills that surpass expressive
abilities appear to characterize the speech patterns of children with VCFS. Shprinzten
(2001) has noted that by two years children with VCFS develop their first words.
However, they do not reach the second stage of language development until between 2 to
3 years of age. This early language impairment is a common manifestation of multiple
anomaly syndromes and h5^otonia in infancy (Shprintzen, 2001). Gerdes et al. (1999)
assessed both receptive and expressive language abilities of 40 VCFS children with the
Preschool Language Scale-3. Below average language delays were detected in 84% of
the children, with one-third of the sample exhibiting expressive skills that fell below
receptive skills to a significant degree. In addition, three fourths of the children had not
developed any verbal communication skills by the age of 2 years. These findings were
not correlated with the presence of palatal abnormalities, suggesting a language deficit
that is specific to the 22ql 1.2 deletion.
A study involving 4 infants with VCFS ages 6-30 months concurred with the
observations of speech and language within this population. Scherer, D'Antonio, and
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Kalbfleisch (1999) measured receptive and expressive language ability in infants
longitudinally from 6 to 30 months using the Sequenced Inventory of Communicative
Development-Revised (SICD-R). All children with VCFS had some hypemasality and/or
nasal emission. No relationship occurred between the time at which palate repair or
presence/severity of velopharyngeal symptoms and speech sound production. Overall,
children with VCFS demonstrated the poorest performance in comparison to other
children having craniofacial anomalies with regards to all speech and language measured
used in this study. The authors noted that receptive-expressive language impairments
were observed from the onset of language development and increased in severity between
12 to 30 months in cases of VCFS. In addition, these children were noted to be nonoral
through 30 months of age.
Affect
Children with VCFS were clinically described as having flat affect, minimal facial
expression and low volume and monotone voices that made patients appear lethargic
(Golding-Kushner et al., 1985). Previously, it has been noted that a greater control of
affective states occurs during the second and third years of development during which
children's communication skills and understanding of others becomes enhanced. One
might suspect that a lack of communication advancements dming this period, as observed
with VCFS children, might preclude the timely development of affective states. However,
this has yet to be assessed. Affect has also been related to other areas including
children's social competence and cognitive outcome at 5 years of age (Isley, O'Neil,
Clatfelter, & Parke, 1999; Kirsh, Cmic, & Greenberg, 1995). The relationship between
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affect and the shy, socially withdrawn personality characteristics observed in VCFS
children have yet to be studied in relation to delayed communication skills.
Personality and Behavior
The first clinical personality descriptions of children with VCFS noted
characteristics that were distinct from other children having genetic syndromes, learning
disabilities, or mental retardation. Based on 26 patients with VCFS, Golding-Kushner et
al. (1985) observed that at all ages children with VCFS demonstrated extremes of
behavior including being serious or shy to being disinhibited and impulsive. In addition,
the children had poor social interactions.
Two different studies have assessed behavior problems in children with VCFS. In
the first, conducted by Heineman-De-Boer, Van Haelst, Cordia-De Haan, & Beemer
(1999), 40 children between 4 and 18 years of age having VCFS were assessed by the
Child Behavior Check List (CBCL) and Teacher Report Form (TRF). The CBCL
consists of 138 items, 20 of which are related to social competence, with the remainder
attributed to behavior problems including internalizing behaviors (e.g., being withdrawn,
having somatic complaints), externalizing behaviors (e.g., delinquency, aggression), and
other behaviors (e.g., social, thought, and attention problems) that fall into neither of
these first two categories (Aylward, 1994). Children with VCFS had more behavioral
problems in comparison to matched children with craniofacial anomaly in that the VCFS
group scored higher on internalizing as compared to externalizing components, and had
their highest subscale scores on the withdrawn and social problems sections. In this
study, intellectual levels and special school attendance were not controlled.
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In the second study, Verhulst, Van Den Ende, & Koot (1996), as cited in Swillen
et al. (1999), assessed behavior in Dutch adolescents with YCFS by using the CBCL,
TRF and Youth Self Report. Children had more internalizing behavior that increased
with age, more social problems and withdrawn behavior between preschool and
adolescent ages. Findings from these studies suggested that children and adolescents with
YCFS are characteristically shy and withdrawn and have problems with social
interaction.
Social Interaction in Relation to Syndromic Manifestations and Familial Patterns
The poor social interaction of children with YCFS has been correlated with a
variety of factors. As previously mentioned, social interaction has been correlated with
cerebellar vermis size in other genetic syndromes. However, physical anomalies have
been inconsistently associated with behavior in children with YCFS. Swillen et al.
(1997) has suggested that neuropsychological deficits such as visual-perceptual
impairments and problems with new situations may impede social interaction for YCFS
children. However, empirical research has not been conducted to support either of these
suggestions. Lipson et al. (1991) has noted that social withdrawal in young children with
YCFS may be related to their impaired ability to communicate with others. Alternately,
Lipson et al. (1991) has suggested that social withdrawal may be secondary to the
fiustration due to poor speech intelligibility. Shprintzen (2001) suspected that the delay
of expressive language development and speech unintelligibility of YCFS children may
contribute to their social isolation. This in turn may increase avoidance of verbal contact
with others leading to withdrawn behavior. In addition, parents who have YCFS and who
are without appropriate support have been observed to have poor social functioning
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(VanTrappen et al., 1999). These findings suggest that children with VCFS may not only
be genetically predisposed to particular personality patterns, but that they may learn
patterns of behavior from parents with VCFS as well.
Parent-Child Relationships and Effects on the Child's Behavior
via the Transactional Model
Personality in children consists of a set of characteristics that are influenced by
both endogenous and exogenous factors that result in consistent behavioral responses.
The endogenous component is often thought to consist of a biologically based set of
characteristics viewed as temperament or, as evidenced more recently in studies linking
specific genes to behaviors, related to various genetic loci. These biological facets of
personality may be heritable. For instance, Matheny (1989) found moderate correlations
for behavioral inhibition in monozygotic twins over multiple measurements between 12
and 30 months. An empirically derived personality pattern has not been examined in
children diagnosed with VCFS. Rather, studies have focused on behavioral patterns noted
in VCFS and have cited that children and adults often exhibit internalizing symptoms or
withdrawn behavior.
Personality is malleable over time between childhood and adulthood due to an
interaction and reciprocal influence between biological factors and environmental
influences. Parenting, in particular, may have long-term effects on the child's personality
as they are influential in the parent-child relationship. McCrae and Costa (1994) note
that "The influence of parents on their children is incalculable; they nourish them,
provide protection, instill habits, and provide the earliest models for social interaction and
emotion regulation." Goodyer (1990) purports that the central purpose of early family
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relationships is to promote competent socio-emotional development and that there are
qualities about relationships that provide for units of analysis.
The effects of the interaction between parent and child on the child's developing
personality can be understood in terms of the transactional model. In SamerofPs (1975)
transactional model, it is assumed that contact between an organism and environment is a
transaction wherein each is altered by the other. The child's development and behaviors
result from a continuous dynamic interaction between the child and the experience
provided by his or her family or social context. The child's irmate characteristics act as a
strong determinant in eliciting behavioral responses from the parent who in turn responds
and consequently influences the child's behavior. In the case for VCFS, the variable
genetic deletions may result in genetic factors that may be related to a predisposition for
personality patterns which in turn act to influence behavior. Such behaviors may be
observed as shyness, internalizing symptoms, or withdrawing from social interactions.
This inherent disposition may elicit behavioral responses from parents that in turn act to
influence the personality of the child over the course of his or her development. For
children with VCFS, this implies that the quality of parental relationships may interact
with the child's inherent disposition to influence socioemotional behaviors, such as shy
or withdrawn behavior or internalizing symptoms.
Other Craniofacial Populations: Cleft Lip and Cleft Palate
In consideration of the fact that VCFS is a multiple anomaly syndrome that may
involve several of the 180 clinically observed features, it is often difficult to compare this
syndrome to other craniofacial populations. However, like children with VCFS, children
with cleft lip and/or cleft palate may also have speech or language difficulties.
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Consequently, a comparison between these two groups may assist in ruling out symptoms
associated with these similar difficulties. Comparisons between these two groups have
been made in previous studies.
Studies with children having cleft lip and cleft palate have found a relationship
between cleft conditions with intelligence, achievement, personality and behavior. In
comparison to noncleft populations, children with cleft lip or cleft palate are
characterized to have: Significantly lower, but normal range, mental and psychomotor
developmental indices based on the Bayley Scales of Infant Development, receptive and
expressive language delays (Jocelyn, Penko, & Rode, 1996), depression, (not clinically
significant), lower levels of intelligence, depressed verbal scores (relative to performance
scores), hearing loss that may affect intelligence, and other congenital anomalies
(Richman «& Eliason, 1982). In terms of achievement, teachers often underestimate
children with cleft lip or cleft palate, children may often be seen as inhibited in the
classroom, verbal or language deficiencies may result in academic failure and parents
may have lower expectations of their child (Richman & Eliason, 1982). In regards to
personality and behavior, cleft lip and cleft palate children do not display significant or
specific psychopathologies, self concept appears to be good but children may experience
concern related to appearance (Richman & Eliason, 1982). Further, personality may be
inhibited (Richman & Eliason, 1982). Speech or language impediments have been related
to personality characteristics of this population. In terms of social interaction, children
having repaired cleft palate are less likely to initiate in, respond to or extend
conversations with peers (Kapp-Simon, & McGuire, 1997).
Problem Statement and Hypotheses
VCFS has been associated with variable genetic and phenotypic characteristics.
Genetically, the origin of the syndrome may be attributed to hereditary or spontaneous
deletions of variable size at the 22ql 1.2 region. Alternately, patients without deletions
have also been diagnosed as having VCFS due to phenotypic patterns. Patient's acquiring
VCFS due to hereditary or spontaneous deletions, or nondeleted VCFS patients have
been foimd to have variable phenotypes that may include structural neuroanatomical
differences, typical physical characteristics (e.g., velopharyngeal insufficiency, cleft
palate, hypemasal features, and similar fades), and cognitive or language difficulties
during development. Children with VCFS have been characterized as having fiat affect
due to minimal facial expression, and low volume and monotone voices. In addition,
they have been clinically described to have extreme personality characteristics that
include being serious, shy, withdrawn, and socially inhibited. Behavioral problems,
specifically related to internalizing problems and social interaction, have been noted to
increase with age from preschool to adolescence. These personality patterns and
behavioral characteristics have yet to be examined within the context of the parent-child
relationship and the family environment.
Parental child-rearing practices have been related to major aspects of normally
developing children's personality and behavioral problems (George & Bloom, 1997). An
empirically derived personality profile for children with VCFS has not yet been derived.
If VCFS is related to a distinct personality phenotype, in conjunction with the
transactional model this would imply that children with VCFS may elicit behavioral
responses from their parents who in turn respond in a manner that influences the child's
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shy or withdrawn behavior. The parent-child relationship may moderate the relationship
between the child's personality characteristics and his or her overt behaviors.
The role of parent personality and family environment in the relationship between
personality patterns and behavioral outcomes of children with VCFS will be examined.
First, an exploratory analysis will be conducted to determine the personality
characteristics that are common between children spontaneously acquiring and children
inheriting VCFS; these personality characteristics will be considered inherent to VCFS
and will differ from personality characteristics of children with cleft lip or cleft palate. In
addition, it is proposed that children with VCFS will show a particular personality pattern
(as measured by the maternal rated Hierarchical Personality Inventory for Children,
HiPIC) that may relate to behavioral problems (measured by the Behavioral Assessment
System for Children, BASC) during childhood. The severity of the behavioral problems
for children with VCFS may be moderated by their maternal caregiver's personality, as
measured by the self rated NEO-Five Factor Inventory (NEO-FFI), the quality of
interaction between the VCFS child and their maternal caregiver, as rated with the
Parenting Stress Index (PSI), and the family environment, measured by the Family
Environment Scale (FES). The following hypotheses will be tested:
1. Children with VCFS will show personality patterns that are imiquely
characteristic of this syndrome and that are distinct from other children having
cleft lip or palate (CLP) or children without a medical condition (NMC).
la. Based on the maternal rating of the child on the HiPIC, an exploratory analysis
will be conducted to empirically derive personality patterns that distinguish
children with VCFS from children in comparison groups (i.e., CLP, NMC).
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Personality patterns that distinguish children with VCFS from children with
CLP orNMC will be considered inherent phenotypic characteristics of VCFS.
lb. Within group variability will be observed. Children spontaneously acquiring
VCFS will differ from children inheriting VCFS from their maternal caregiver.
The latter group will have lower scores on the HiPIC.
2. Maternal Personality characteristics will differ between the VCFS, CLP, and
NMC groups.
2a. An exploratory analysis will be conducted to examine the difference in
personality between VCFS parents and CLP and NMC parents. A comparison
of the self-rated parent NEO-FFI will reveal personality patterns that differ
between groups.
2b. Personality characteristics of parents with children having VCFS will show
intragroup variability. Specifically, maternal caregivers with VCFS will differ
on components of the NEO-FFI relative to maternal caregivers without VCFS.
3. Given that children with VCFS may be predisposed for distinct personality
characteristics that are associated with shy or withdrawn behavior, children may
elicit patterns of responses from parents that serve to reinforce such behavior.
The PSI takes both child and parental characteristics into consideration when
used to evaluate parent-child relationships. Children with VCFS may be
predisposed for characteristics that elicit a lower quality of interaction as
measured with the PSI when compared to CLP or NMC groups. In addition,
intragroup variability will be observed between the children spontaneously
acquiring VCFS and children inheriting the syndrome.
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3a. Parent-child interaction, based on the total score of the PSI, will be lower in
quality for the VCFS dyad in eomparison to CLP or NMC groups.
3b. Intragroup variability will be observed within the VCFS group in terms of
parent-child interaction. Maternal caregivers diagnosed with VCFS will have
elevated scores on the PSI in comparison to maternal caregiver's without VCFS.
4. The family environment will differ between the VCFS, CLP and NMC groups.
Specifically, VCFS families will be lower in terms of Family Relations, as
based on the Family environment scale.
5. Children with VCFS will elicit characteristic patterns in their environment, in
terms of interaction with their parent; this interaction in turn will act to
moderate the relationship between personality patterns of children with VCFS
and severity of behavioral patterns observed.
5a. The relationship between child personality (assessed by the maternal rated
HiPIC) and behavioral outcome (as measured with the BASC by maternal
ratings) of children with VCFS will be moderated by the parent-child
relationship (as rated by maternal caregivers with the PSI), the parent's
personality (measured by self rated by maternal NEO-FFI), and the family




While it was calculated that one-hundred and sixty subjects would be necessary
for this study, only thirty-four parent-child dyads voluntarily participated. The
experimental group consisted of primary maternal caregivers of children with VCFS
(N=7). The comparison groups consisted of primary maternal caregivers of children with
cleft palate and/or cleft palate (CP; N=4; CLP; N=71) as well as primary maternal
caregivers of children with no medical condition (NMC; N=16). Children between the
ages of 7 to 12 years were included in this study. Specific selection criteria were used to
control for potentially confounding variables. Inclusion criteria for all caregiver-
participants were as follows: (a) the child was medically stable, (b) English was the
primary language spoken in the home, (c) the parent completing questionnaires was the
biological mother of the child, (d) the child had a confirmed medical diagnosis of VCFS
or cleft palate and/or cleft lip and palate for the 2 medical condition groups; children with
deletions to the 22ql 1.2 region signifying VCFS were included.
Primary caregivers of children with VCFS between ages 7 to 12 years were
volimtarily recruited in three ways. Primary caregivers of children with CLP were
obtained by the first and second method only. First, parents of children with VCFS or
CLP were recruited from the Craniofacial Team Clinic of Loma Linda University
Medical Center. Since these children have been followed by the principal investigator at
the Loma Linda University Children's Hospital, Craniofacial Team Clinic, the
investigator asked eligible caregivers of children with VCFS and CLP if they would like
to participate (Appendix A). Second, children with VCFS or CLP who have been
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previously assessed at Kids-Family, Assessment, Research, and Education (Kids FARE)
were contacted via telephone and upon return visits to the clinic and asked if they would
voluntarily participate in this study. This laboratory is directed by the primary
investigator. Third, primary caregivers of children with VCFS will were recruited from
the Velocardiofacial Syndrome Foxmdation Web site through requests for volunteers (see
Appendix B). In addition, children diagnosed with VCFS were also recruited through an
annual VCFS conference as well as through collaborators who have contact with VCFS
populations in the San Diego and Los Angeles coimties. Individuals who verbally
consented to participate were sent the written consent (Appendix C) and the
questionnaires. They were asked to complete and return consent forms and questionnaires
in the self-addressed envelope provided in their packet. Children with no medical
condition will were recruited from the community.
Procedures
Maternal Caregiver's were contacted by the primary investigator via telephone
through information provided from the Loma Linda University Craniofacial team and
Kids FARE. Potential participants from the VCFS Foundation Website or from VCFSEF
conferences were asked to contact the investigators at Loma Linda to receive further
information about the study. All individuals who expressed interest in participating were
provided with further information about the study via telephone. During that time,
participants were told that completion of materials should take approximately two to
three hours of their time. In addition, participants were requested to provide their current
mailing address at which they could receive questionnaire packets. Packets included the
following: Parent Cover Letter and two Consent Forms, a background questionnaire, a
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Hierarchical Personality Inventory for Children (HiPIC) questionnaire, a NEO-Five
Factor Inventory (NEO-FFI) questionnaire, a Parenting Stress Index (PSI) questionnaire,
a Behavioral Assessment System for Children (B ASC) questionnaire, a Family
Environment Scale (FES) questionnaire, and a self-addressed, stamped envelope.
Participants were asked to retain a copy of the consent form for their records. Participants
were asked to complete the NEO-FFI for themselves and to rate the HiPIC according to
their perception of their child. Maternal caretakers were asked to complete all forms and
questionnaires and were asked to return all items completed via mail with the provided
self-addressed, stamped envelope.
All participants were ensured confidentiality. Expected benefits and risks of the
study were provided within the informed consent. Specifically, participants were
informed that although no direct benefits were provided to the caregivers about
themselves or about their child, general information from the study about the personality
and behavioral characteristics associated with VCFS would be shared with healthcare
providers. Subjects were informed that none of the identifying information they
completed would be released to any other persons outside the study; only aggregate data
would be used in this study. There were no physical risks associated with participation in
this study.
Materials
Parent cover letter and consent form (Appendix C)
A combined cover letter and consent form was given to all potential participants.
Background questionnaire (Appendix D)
Parents of children completed a questionnaire that asked the following: age of
child, gender of child, ethnicity of family, relationship to child of person completing the
form, family members in the immediate household (e.g., father, mother, siblings),
diagnosis including hereditary/spontaneous deletion or nondeleted (if known for VCFS
patients), parent or relative having VCFS (if applicable), whether genetic confirmation
was obtained related to the VCFS diagnoses, whether surgery for velopharyngeal flap
repair had occurred and age at time of surgery, presence of cleft lip and/or cleft Palate,
cleft lip or cleft palate repaired and age at time of surgery, special educational services
received by child, and socioeconomic status of the parents.
Hierarchical Personality Inventory for Children (HiPIC)
The HiPIC is one of the few parent-report measures of child personality that is
based on the Five-Factor Model of personality (i.e., neuroticism, extraversion, openness,
agreeableness, conscientiousness) (Mervielde & De Fruyt, 2002). This measure integrates
the dimensions of temperament (i.e., activity-level, sociability, attention span,
distractibility, quality of mood and persistence), based on the Thomas and Chess Model,
within Costa and McCrae's Five-Factor Model. The HiPIC takes a hierarchical
conceptualization of personality. Qualities of temperament are considered as facets of
primary factors including Emotional Stability (Neuroticism), Extraversion, Intellect-
Openness-Culture/Imagination (Openness), Agreeableness, and Conscientiousness.
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The HiPIC was developed from parental descriptors of children aged 3 to 12.
Through an open-ended interview, child personality descriptors were obtained from
parents in an international sample (i.e., Belgium, China, Germany, Greece, USA, Poland,
and the Netherlands). Descriptors from the Flemish sample were then used to construct
an inventory with sentence items. The first five principal components grouped items
according to each of the Five Factor Model (FFM) categories (i.e., FFM Neuroticism,
Extraversion, Openness, Agreeableness, and Conscientiousness with HiPIC Emotional
Stability, Extraversion, Imagination, Benevolence, and Conscientiousness, respectively).
Cronbach alpha coefficients for each scale were computed and items that lowered the
alpha's were re-assigned to single-item scales Multi- and single-item scales were then
submitted to a new principal component analysis, followed by varimax rotation of five
components. Scales with communalities <.30 were dropped. The final number of items
for each facet was restricted to 8 items. Facets had alpha reliabilities ranging from .85 to
.94.
The HiPIC was normed on a new sample of 719 twins and their siblings aged 5 to
13. Both parents responded to the ratings and responses were averaged across parents.
The reliability coefficients ranged from .81 to .92. Over a 3 year interval, test-retest
coefficients ranged from .59 to .76 for facets (i.e.. Emotional Stability, Imagination) and
domain scores (i.e.. Conscientiousness, Extraversion). Construct validity was assessed for
by administering both the self-report version of the HiPIC and NEO PI-R to adolescents
aged 12 to 15. Correlation coefficients ranged between .70 to .74 between four of the
corresponding domain scales, with a smaller correlation between Openness and
Imagination domains (r=.45). The final HiPIC version consists of 144 items, 8 items per
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facet with statements of children's personality characteristics that parents rate on a five-
point likert scale. The scale is anchored according to the following: 1) Almost not
characteristic, 2) Little characteristic, 3) More or less characteristic, 4) Characteristic, and
5) Very Characteristic.
NEO-Five Factor Inventory (NEO-FFI)
The NEO-FFI is a 60-item version of the self-report NEO-PI-R that provides a
brief but comprehensive measure of the five domains of personality (i.e., Neuroticism,
Extraversion, Openness, Agreeableness, and Conscientiousness) as described by the Five
Factor Model (FFM) (Costa & McCrae, 1992). Each domain consists of 12 items. The
NEO-FFI is a valid and reliable measure of normal personality traits for individuals ages
17 years or older.
The NEO-FFI was normed on 983 men and women. Item selection for the NEO-
FFI used the validimax factors from the NEO Pl-R as the criteria. All items were factored
and five principal components were extracted. When the NEO-FFI was correlated to the
NEO Pl-R, correlations ranged from .75 to .89. Internal consistency was assessed for
with a new sample (N=l,539) of individuals. Alpha coefficients ranged from .68 to .86
for the five domains. Validity was assessed by correlating NEO-FFI results with domain
self-report adjective descriptors that had been obtained 3 years prior to standardization of
this assessment. Convergent correlations ranged from .56 to .62. Divergent correlations
did not exceed .20.
Parenting Stress Index
The PSl is a measure of child and parent characteristics that additively affect the
quality of parenting. The PSl examines a child and parent domain. The Child Domain
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assesses the effect of parent's perception of their child's temperament while the parent
domain examines parent characteristics and family context variables. This measure
assumes that the child brings qualities and temperamental dispositions to all interactions
with their parent and that the child's and parent's characteristics should be examined to
assess the 'goodness of fit' between the dyad; the total score of this measure is
representative of the 'goodness of fit' between dyads. The Child Domain consists of the
following variables; Distractibility, Adaptability, Reinforces Parent, Demandingness,
Mood, and Acceptability. The Parent Domain assesses: Competence, Isolation,
Attachment, Health, Role Restriction, Depression, Spouse (i.e. emotional and active
support of other parent), and life stress. Authors of this assessment suggest that parents of
children with craniofacial birth defects have been observed to have elevated competence
scales because they attribute caregiving differences to themselves as opposed to their
child's characteristics. The Competence and Attachment scales will be examined in this
study.
The PSI consists of 120 items that are completed by circling strongly agree, agree,
not sure, disagree, or strongly disagree by the examinee. Completion time is
approximately 20 minutes. The PSI is a valid and reliable measure. It was standardized
with 2,633 mothers who had children between the ages of 1 month to 12 years, and with
200 fathers of children ranging in age from 6 months to 6 years. Parents are required to
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have a minimum 5 grade reading level to complete this self-report. Reliability
coefficients for child and parent domains ranged from .70 to .95. Factorial validity was
assessed with 534 mothers having children between the ages of 1 month to 19 years.
Loadings with values less than .30 were omitted from subscales.
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BASC
The BASC evaluates behaviors of children aged 2 14 to 18 years. Through the
parent rating scale, the following variables of a child's behavior can be assessed:
Externalizing Problems (i.e., aggression, hyperactivity, conduct problems). Internalizing
Problems (i.e., anxiety, depression, somatization). School Problems (i.e., attention and
learning problems). Other Problems (i.e., withdrawal). Adaptive Skills (i.e., social skills,
adaptability, leadership, and study skills), and a Behavioral symptoms Index.
In the Parent Rating Scales, respondents, who are required to have at least a third
grade reading level, rate descriptors of the child's behavior on a four-point likert scale of
frequency ranging from never to almost always. This assessment takes 10 to 20 minutes
to complete. The BASC is a reliable and valid measure. Normative data was collected on
children between the ages of 4 and 18 who represented the U.S. population of children in
1997. Median alpha coefficients ranged between .72 and .80 for all scales. Internal
consistency reliabilities ranged from .80 to .90 for composite scores, including
internalizing and externalizing problems. Test-retest correlations ranged from .70 to .90
for all age groups. Interparent reliabilities ranged from .46 to .67. The BASC correlated
highly with several other measures of child behavior.
FES
The FES is a 90-item, true-false, self-report questiormaire developed by Rudolph
Moos (1986) to measure social-environmental characteristics of families. An abbreviated
40-item version (Form R) is also available. The FES assumes that these environments
exert a directional influence on behavior. The 10, 9-item, subscales assess three
imderlying domains: Relationship Dimensions (i.e.. Cohesion, Expressiveness, Conflict),
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Personal Growth (i.e., Independence, Achievement Orientation, Intellectual-Cultural
Orientation), and System Maintenance Dimensions (i.e., structure and organization in
family planning, interest in cultural or intellectual activities).
Normative data has been collected for Form R on 1,125 normal families and 500
distressed families. Test-retest reliabilities for 8-week, 4-month, and 12-month intervals
range from .73 to .78. Internal consistency reliabilities for subscales range from .61 to
.89. The Family Relation Index has an internal consistency index of .89.
Design
In order to obtain information describing the role of parent-child interaction in the
relationship between personality and behavioral problems, a non-experimental design
was employed. Since this type of study had not yet to bee conducted with the VCFS
population, this design provided for information that may promote more rigorous
hypotheses testing or probing of potential causal models in future studies. The control
group served as a comparison to allow for the identification of personality characteristics
that differentiate children with VCFS from children having cleft lip or cleft palate or
children with no medical condition.
Threats to the internal validity of these designs included the following: Selection,
and ambiguity about the direction of causal influence. A biased selection may limit the
internal validity of this study, as subjects will be obtained solely from either Loma Linda
University Children's Hospital, the VCFS foundation, or through VCFSEF conferences.
Last, due to the exploratory and descriptive nature of this study, causation cannot be




Univariate Screening of Grouped Data: Exploration of Missing Data, Outliers,
Normality, and Homoscedasticity
An examination of the database revealed missing data for several variables in one
case (subject #3, cleft group). This case was then deleted due to the fact that this subject
was part of a comparison group and since numerous questions had remained unanswered
by the respondent. Frequency and descriptive analyses, for categorical and quantitative
variables, respectively, of the data revealed no other missing data points. Consequently,
the data was further screened for outliers.
Box plots were used to identify any potential outliers for the grouped data. Cases
that were observed to be between 1.5 to 3 box lengths outside of the box plot were
considered to be outliers. A small number of cases were noted as potential outliers based
on this analysis. However, these cases were not removed given the number of total
subjects and in order to retain the integrity of the data.
Tests of imivariate normality for demographic variables, including gender, age,
and ethnicity, as well as subscale or domain scores of the Parenting Stress Index (PSI),
Family Environment Scale (FES), NEO-Five Factor Inventory (NEO-FFI), Behavior
Assessment System for Children (BASC), and Hierarchical Personality Inventory
(HiPIC) were conducted by group using histograms. Gender was slightly negatively
skewed for the cleft group due to the participation of more females in comparison to
males. Gender was normally distributed for the No-Medical Condition group, and was
slightly negatively skewed for the VCFS group due to the participation of a few more
males. The histogram for age for the Cleft group was slightly leptokurtic, while it was
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moderately platykurtic for the VCFS group. The age histogram evidenced a slight
negative skew for the No-Medical Condition group. Ethnicity was slightly positively
skewed for the medical groups, while it was slightly negatively skewed for the No-
Medical condition group.
The Parenting Stress Index subscales consisted of the following: Parental
Distress, Parent Child Dysfunction, Difficult Child, and Total Stress. The distribution for
Parental Distress displayed a slight positive skew for the cleft group. The Parental
Distress distribution was normally distributed for the non-medical control group, but was
slightly leptokurtic for the VCFS group. The Parent-Child Dysfunctional Interaction
distributions were normally distributed for the cleft group and non-medical groups. The
Parent-Child Dysfunctional Interaction distribution was slightly platykurtic for the VCFS
group. The Difficult Child distribution was slightly platykurtic for the cleft and VCFS
groups and was normally distributed for the non-medical control group. The Total Stress
distributions were slightly positively skewed for the cleft group, leptokurtic for the cleft
and non-medical groups and slightly platykurtic for the VCFS group.
Parental Subscales of the Family Environment Scale included the following:
Cohesion, Expressiveness, Conflict, Independence, Intellectual Cultural Orientation,
Active Recreational Orientation, Moral Religious Emphasis, Organization, Control and
Achievement Orientation. The variables Cohesion and Conflict were analyzed for this
study. The Cohesion distributions displayed a mild to moderate negative skew and were
moderately platykurtic for all groups. The Conflict distributions were normally
distributed for the cleft and non-medical groups, but were slightly platykurtic for the
VCFS group.
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The NEO-FFI variables consisted of Neuroticism, Extraversion, Openness,
Agreeableness, and Conscientiousness. The Neuroticism distribution displayed a mild
positive skew and was slightly platykurtic for the cleft group. This distribution displayed
a mild positive skew and was slightly leptokurtic for the non-medical group. The
Neuroticism and Extraversion distributions were normally distributed for the cleft and
VCFS groups, but were moderately leptokurtic for the non-medical group. The Openness
distributions were normal for all groups. The Agreeableness distribution was normal for
the cleft and VCFS groups, but slightly platykurtic for the VCFS group. The
Conscientiousness distribution was slightly platykurtic for the cleft and non-medical
groups. This distribution was slightly leptokurtic for the VCFS group.
The BASC consisted of the following variables: Hyperactivity, Aggression,
Conduct Problems, Anxiety, Depression, Somatization, Atypicality, Withdrawal,
Attention, Adaptability, Social Skills, Leadership, Externalizing, Internalizing, and
Behavioral Symptoms Indices, and Adaptive Skills. The Hyperactivity distribution was
slightly leptokurtic and positively skewed for the cleft and VCFS groups and was
normally distributed for the non-medical group. The Aggression distribution was slightly
leptokurtic for the cleft group, normally distributed for the non-medical group, and
moderately leptokurtic for the VCFS group. Conduct Problems was moderately
leptokurtic for the cleft group, normally distributed for the non-medical group, and
slightly platykurtic for the VCFS group. The Anxiety distribution was slightly platykurtic
for the cleft and VCFS groups, but was normally distributed for the non-medical group.
The Depression distribution was normal for all three groups. The Somatization
distribution was slightly positively skewed and leptokurtic for the cleft and non-medical
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groups, and slightly platykurtic for the VCFS group. Atypicality and Withdrawal were
normally distributed for the cleft and non-medical groups, but were slightly platykurtic
for the VCFS group. The Attention Problems distributions were normal for the cleft and
VCFS groups, but were slightly platykurtic for the non-medical group. The Adaptability
distributions were slightly platykurtic for the cleft and VCFS groups and moderately
leptokurtic for the non-medical group. Social skills were normally distributed for the cleft
group. It was moderately leptokurtic for the non-medical group and slightly platykurtic
for the VCFS group. The Leadership distributions were normal for the cleft and non-
medical groups, but were moderately leptokurtic for the VCFS group. The Externalizing
distribution was normally distributed for the cleft group, slightly platykurtic for the non-
medical group, and moderately leptokurtic for the VCFS group. The Internalizing
distribution was slightly positively skewed and leptokurtic for the cleft group, normally
distributed for the non-medical, and slightly platykurtic for the VCFS group. The
Behavior Symptoms Index was normally distributed for the cleft and non-medical groups
and moderately leptokurtic for the VCFS group. The Adaptive Skills distribution was
slightly platykurtic for the cleft group, displayed a mild negative skew and was
leptokurtic for the non-medical group, and was slightly platykurtic for the VCFS group.
The HIPIC consists of five main subscales including: Emotional Stability,
Extraversion, Imagination, Benevolence, and Conscientiousness. The distribution for
Emotional Stability was slightly positively skewed for the cleft group, slightly positively
skewed, and moderately leptokurtic for the non-medical groups. It was slightly negatively
skewed and moderately leptokurtic for the VCFS group. The Extraversion distribution
was normal for the cleft group. It was slightly negatively skewed and leptokurtic for the
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non-medical group and slightly positively skewed and leptokurtie for the VCFS group.
The Imagination distribution was slightly platykurtic for the cleft group and moderately
leptokurtie for the VCFS group. The Benevolence distribution was normally distributed
for the cleft and non-medieal groups, but was slightly negatively skewed and leptokurtie
for the VCFS group. The Conscientiousness distribution was slightly platykurtic for the
cleft group and was slightly leptokurtie for the non-medical group. This distribution was
normal for the VCFS group.
Univariate homoscedasticity was addressed by examining Levene's test for equal
variances. Nonsignificant values (p>.05) were interpreted as meeting the homogeneity of
variance criteria. The results from the Levene's test for all but one of the dependent
variables across groups revealed nonsignificant values (p>.05). This suggested that the
variances were fairly equivalent between the groups for the following continuous
variables: PSI (Parent Distress, Difficult Child, Total Stress), FES (Cohesion,
Expressiveness, Conflict), NEO-FFI (Neuroticism, Extraversion, Openness,
Agreeableness, Conscientiousness), HIPIC (Emotional Stability, Extraversion,
Imagination, Benevolence, Conscientiousness), and BASC (Internalizing, Externalizing,
Behavior Symptoms, Adaptive Skills Indices). The exception to this occurred for the 'PSI
Parent-Child Dysfunctional Interaction Percentile' variable which resulted in a significant
p value (p<.05). The Parent-Child Dysfunctional Interaction scores were not transformed
due to the potential limitations transformation of scores may imply in interpreting results.
A stringent d level (p<.01) was used in interpreting results that included the Parent-Child
Dysfunctional Interaction variable to compensate for this finding (Tabachnick & Fidell,
2001).
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Multivariate Data Screening: Exploration of Outliers, Normality, Linearity, and
Homogeneity ofVariance-covariance
Data screening was conducted with variables that would be used in multivariate
analyses (i.e., HiPIC Emotional Stability, PSI Parent Child Dysfunctional Interaction,
NEO-FFI Neuroticism, FES Conflict and Cohesion, BASC Internalizing, Externalizing,
and Behavioral Symptoms Indices). Multivariate outliers, normality, linearity, and
homogeneity of variance-covariance will be discussed in this section. The assumptions of
normality, linearity, and homoscedasticity should be met to ensure that analysis of data is
xmbiased.
Multivariate outliers are imusual combinations of scores on two or more variables
(Mertler & Vannatta, 2001). Malhalanobis distance was used to identify any potential
multivariate outliers by group. This analysis utilized 8 variables, thus 8 degrees of
freedom were appropriate in identifying the critical value for the chi-square statistic
(p<.001). The critical value of chi-square at p<.001 and df = 8 was 26.125. Cases with
Mahalanobis distance greater than this critical value were considered multivariate outliers
for the variables of HiPIC Emotional Stability, PSI Parent Child Dysfunctional
Interaction, NEO-FFI Neuroticism, FES Conflict and Cohesion, BASC Internalizing,
Externalizing, and Behavioral Symptoms Indices. No case values exceeded the chi square
critical value, thus, no multivariate outliers were detected based on this analysis.
Scatterplots of all variables in relation to one another were used to examine
multivariate normality and linearity by group. Bivariate normality is essential in
ascertaining whether normally distributed data were obtained. The assumption of
linearity is important to examine in multivariate analyses since such analyses are based
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on linear combinations of variables (Mertler & Vannatta, 2001). Elliptical shaped plots
were considered to be normal. It was notable that although some plots displayed enlarged
oval shapes, not all plots were elliptical in shape, thus resulting in questionable normality
and linearity. The data for these results was not transformed, again, to maintain the
integrity of the data.
The Box's M test for equality of variance-covariance matrices statistic was used
to assess for the assumption of multivariate homoscedasticity as well as to evaluate the
h)q)othesis that covariance matrices are equal. Since tests of homogeneity of variance-
covariance matrices are strict, a more stringent critical value of .025 was used as opposed
to .05 (Mertler & Vaimatta, 2001). This analysis produced a value (F[36,1558)]=82.375)
that confirmed homogeneity of variance-covariance matrices.
Participant Characteristics
The final number of subjects selected for further analysis consisted of 34 parent-
child dyads. The following table details the demographic information of these subjects.
Table 1
Demographic Characteristics of Participants
Characteristics n Percentage










African American 1 3%
Groups
Cleft Condition 11 32%
(Cleft Palate, Cleft Lip & Palate) (4,7) (11%; 21%)
No Medical Condition 16 47%
Velocardiofacial Syndrome (VCFS) 7 21%
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The following table details additional demographic information about participants.
Table 2







Secondary Diagnoses of Children
(VCFS or Cleft groups) 11
Attention Deficit Disorder




Familial Mental Health History
(VCFS or Cleft groups) 11
Bipolar Disorder
Depression
Bipolar Disorder & Depression
VCFS cases reporting FISH confirmation
Children Receiving Surgeries
(VCFS or Cleft groups)
Age at Time of Surgery (VCFS or Cleft groups)
Types of Surgeries (VCFS or Cleft groups)
Cleft Palate
Cleft Lip and Palate
Velopharyngeal Repair
Cleft Palate and Velopharyngeal Repair
Cleft Lip and Palate and Velopharyngeal Repair















Statistical Analyses: Hypotheses Examined
Hypothesis la
Based on the maternal rating of the child on the HiPIC, an exploratory analysis
will be conducted to empirically derive personality patterns that distinguish children with
VCFS from children in comparison groups (i.e., CLP, NMC). Personality patterns that
distinguish children with VCFS from children with CLP or NMC will be considered
inherent phenotypic characteristics of VCFS.
Results for Hypothesis la. A one-way Analysis of Variance (ANOVA) was
conducted to determine differences between groups (i.e., CP/CLP, NMC, VCFS) on
maternal reports of child personality based on the HiPIC (Appendix E). Results revealed
no significant differences between the groups on children's levels of Emotional Stability,
F(2,31)=1.04, p=.37, partial ri^=.06, Extraversion, F(2,31)=.97, p=.39, partial r|^=.05.
Benevolence, F(2,31)=2.33, p=.l 1, partial ri^=.13, or Conscientiousness, F(2,31)=2.12,
p=.14, partial r|^=.12. It was notable, however, that medium to large effect sizes were
obtained for most of these analyses (Emotional Stability, Benevolence,
Conscientiousness, Imagination), suggesting that differences between groups would be
likely found with a larger sample size. Further, children did differ in degree of
Imagination, F(2,31)=6.05, p<.01, partial r|^=.28. Post-hoc examination, using Tukey's
Honestly Significant Difference, suggested that children diagnosed with VCFS were
rated to exhibit significantly lower levels of Imagination in comparison to children
diagnosed with a Cleft condition (p<.05) and children with No Medical Condition
(p<.01) (Appendix K). In addition, a large effect size was obtained for this difference
between groups, suggesting that similar findings would be likely with a larger sample
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size (partial ri^=.28). The following figures depict personality profiles and mean scores
based on the Hierarchical Personality Inventory for Children for each group.

















Figure 1. VCFS Group Children's Personality Profiles.


















Figure 2. Cleft Group Children's Personality Profiles.
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Figure 3. No Medical Condition Group Children's Personality Profiles.
Hypothesis lb
Within group variability will he observed. Children spontaneously acquiring
VCFS will differ from children inheriting VCFS from their maternal caregiver. The latter
group will have lower scores on the HiPIC.
Results for Hypothesis lb. This hypothesis could not be examined due to lack of
intragroup variability. Specifically, all children acquired VCFS through de novo
(spontaneous) deletions as opposed to parental inheritance.
Hypothesis 2a
An exploratory analysis will be conducted to examine the difference in
personality between VCFS parents and CLP and NMC parents. A comparison of the self-
rated parent NEO-FFI will reveal personality patterns that differ between groups.
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Results for Hypothesis 2a. A one-way Analysis of Variance (ANOVA) was
conducted to determine differences between groups (i.e., CP/CLP, NMC, VCFS) on
maternal personality ratings from the NEO-Five Factor Inventory (NEO-FFI) (Appendix
F). Results revealed no significant differences between maternal levels of Neuroticism,
F(2,31)=1.89, p=.17, partial p^=.10, Openness , F(2,31)=1.38, p=.27, partial r|^=.08,
Agreeableness, F(2,31)=3.05, p=.06, partial r\ =.16, or Conscientiousness, F(2,31)=.28,
p=.76, partial r|^=.01. It is notable that medium (p^: .06-. 13) and large (r|^: >.14) effect
sizes were obtained for these variables. Further, mothers differed in degree of
Extraversion, F(2,31)=3.73, p<.05, partial ri^=.19. A large effect size (partial ti^=.19)
suggested a difference in Extraversion between these groups would be highly likely with
a larger sample size. Post-hoc examination, using Tukey's Honestly Significant
Difference, suggested that mothers with children having a cleft diagnosis obtained
significantly lower scores along Extraversion in comparison to mothers of children with
no medical condition in degree of Extraversion (p<.05). It is likely that mothers with
children having VCFS would have also obtained significantly different scores from
mothers of children with no medical condition had a larger sample size been obtained
(e.g.. Cleft Mean Domain T Score=56; VCFS Mean Domain T Score=55). The following
figures depict maternal personality profiles and mean scores based on the NEO-FFI.















Figure 4. VCFS Group Maternal Personality Ratings (NEO-FFI).




















Figure 5. Cleft Group Maternal Personality Ratings (NEO-FFI)
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Figure 6. No Medical Condition Group Maternal Personality Ratings (NEO-FFI).
Hypothesis 2b
Personality of parents with children having VCFS will show intragroup
variability. Specifically, maternal caregivers with VCFS will differ on components of the
NEO-FFI relative to maternal caregivers without VCFS.
Results for Hypothesis 2b. This hypothesis could not be examined due to lack of
intragroup variability. Specifically, all mothers reported no diagnosis of VCFS.
Hypothesis 3a
Parent-child interaction, based on the total score of the PSI, will be lower for the
VCFS dyad in comparison to CLP or NMC groups.
Results for Hypothesis 3a. A one-way Analysis of Variance (ANOVA) was
conducted to identify significant differences in parent-child interaction between groups
based on the Parent-Child Dysfunctional Interaction subscale of the Parenting Stress
46
Index-Short Form (PSI). Results from this analysis indicated statistically significant
differences between groups, F(2,31)=7.82, p<.01, with a large effect size, partial r|^=.33
(Appendix G). Post-hoc examination, using Tukey's Honestly Significant Difference,
suggested that VCFS dyads obtained significantly higher scores along this domain in
comparison to diagnosed with either a cleft condition or (p<.05) or children with No
Medical Condition (p<.05). The following graph depicts the differences between group
mean percentile scores.















■ No Medical Condition
□ VCFS




Intragroup variability will be observed within the VCFS group in terms of parent-
child interaction. Maternal caregivers diagnosed with VCFS will have elevated scores on
the PSI in comparison to maternal caregiver's without VCFS.
Results for Hypothesis 3b. This hypothesis could not be examined due to lack of
intragroup variability. Specifically, all mothers reported no diagnosis of VCFS.
Hypothesis 4
The family environment will differ between the VCFS, CLP and NMC groups.
Specifically, VCFS families will have lower scores along the Family Relations Index of
the Family environment scale.
Results for Hypothesis 4. The family relations component was represented hy
different subscales which included Conflict and Cohesion. A One-way ANOVA was
conducted to compare groups along the Conflict and Cohesion subscales. These subscales
were selected since no Family Relations Index was available to represent the subscales as
one cohesive measure. Results fi-om this analysis indicated no statistically significant
differences between groups along Conflict, F(2,31)=1.02, p=.37, partial r|^=.06, or
Cohesion, F(2,31)=.16, p=.86, partial ri^=.01 (Appendix H). A medium effect size was
obtained for the comparison between groups along the Conflict suhscale, while a small
effects size was obtained for the comparison between groups along the Cohesion
suhscale. The following graphs (Figure 8 and Figure 9) depict group standard scores











Conflict Standard Scores by Group
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Figure 9. Cohesion Standard Scores by Group.
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Hypothesis 5
The relationship between child personality (assessed by the maternal rated HiPIC)
and behavioral outcome (as measured with the BASC by maternal ratings) of children
with VCFS will be moderated by the parent's personality (measured by self rated by
maternal NEO-FFI), the parent-child relationship (as rated by maternal caregivers with
the PSI), and the family environment (Family Relationship Index from the FES rated by
maternal caregivers).
Results for Hypothesis 5. Four hierarchical multiple regression analyses were
conducted to determine which independent variables (parent personality-NEO-FFI
Neuroticism, parent child dysfunctional interaction-PSI PCDI, conflict-FES Conflict,
cohesion-FES Cohesion) moderated the relationship between child personality (HiPIC-
Emotional Stability) and behavioral outcome (Behavioral Symptoms Index-BASC BSI)
for the VCFS group only. The first regression analysis (Appendix I, Tables 11 and 12)
included the standardized HiPIC-Emotional Stability term on block 1, the standardized
NEO-FFI Neuroticism term on block 2, and a standardized interaction term on block 3
(HiPIC- Emotional Stability x NEO-FFI Neuroticism). The standardized BASC BSI term
served as the dependent variable. Regression results indicate that the child personality
variable (HiPIC- Emotional Stability) significantly predicted behavioral outcome
(Behavioral Symptoms Index-BASC BSI), R^=.642, R\dj=.570, A R^=.642, F(l,5)=8.967,
p<.05. This model accounted for 64.2% of the variance in behavioral outcome. However,
parent personality (NEO-FFI Neuroticism) did not significantly predict behavioral
outcome, R^=.643, R\dj= -464, A R^=.001, F(2,4)=3.602, p=.127, and it did not account
for a significant proportion of the variance in behavioral outcome (.1%). Nonetheless,
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interaction between child personality (HiPIC- Emotional Stability) and parent personality
(NEO-FFI Neuroticism) was significant, R^=.957, R\dj= -914, A R^=.314, F(3,3)=22.274,
p<.05. The interaction between parent personality and child personality accounted for a
large proportion (31%) of the variance in behavioral outcome.
The standardized residuals of child personality as a predictor of behavioral
outcome were saved and plotted against parent personality to graphically depict an
interaction between these variables. The graph depicted in Appendix I, Figure 11
suggests that parent personality (NEO-FFI Neuroticism) moderates the relationship
between child personality (HiPIC- Emotional Stability) and behavioral outcome (BASC-
BSI). Specifically, the band enclosing the residuals becomes smaller at larger predicted
values. However, these results should be interpreted with caution given that only 7 cases
were available for this analysis and the recommended N:P ratio of 40:1 was not
maintained (suggesting that this may be an artifact of the cases-to-IV ratio according to
Tabachnick & Fidell (2001). Nonetheless, it is notable that the model including the
interaction term accounted for a significant and large percentage of variance in behavioral
outcome (31.4%).
The second regression analysis included the standardized child personality
(HiPIC- Emotional Stability) term on block 1, the standardized parent-child relationship
(PSI-PCDI) term on block 2, and a standardized interaction term on block 3 (child
personality x parent-child Relationship or HiPIC- Emotional Stability x PSI-PCDI;
Appendix J, Table J 1). The standardized behavioral outcome (BASC BSI) term served as
the dependent variable. As above the regression results (Appendix J) indicated that the
child personality variable (HiPIC- Emotional Stability) significantly predicted behavioral
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outcome (Behavioral Symptoms Index-BASC BSI), R^=.642, R^adj=-570, A R^=.642,
F(l,5)=8.967, p<.05.. Parent-child relationship (PSI-PCDI) did not significantly predict
behavioral outcome, R^=.681, R\dj= -522, A R^=.039, F(2,4)=4.247, p=.101, and it
accounted for a small proportion of the variance in behavioral outcome (3.9%). Similarly,
interaction between child personality (HiPIC- Emotional Stability) and parent-child
relationship (PSI-PCDI) was not significant, R^=.890, R^adj= -780, A R^=.209, F
(3,3)=8.099, p=.06. However, the interaction between parent personality (neuroticism)
and child personality (emotional stability) accoimted for a large proportion (20.9%) of the
variance in behavioral outcome.
The standardized residuals of child personality as a predictor of behavioral
outcome were saved and plotted against parent-child relationship. This depicted no
interaction between these variables (Appendix J). Specifically, the band enclosing the
residuals is nearly rectangularly distributed with a concentration of scores along the
center (Tabachnick & Fidell, 2001). Again, these results should be interpreted with
caution given that only 7 cases were available for this analysis and the recommended N:P
ratio of 40:1 was not maintained.
The third regression analysis included the standardized child personality (HiPIC-
Emotional Stability) term on block 1, the standardized family conflict (FES-Conflict)
term on block 2, and a standardized interaction term on block 3 (child personality
(HiPIC- Emotional Stability) x family conflict (FES-Conflict; Appendix K, Table K 1).
The standardized behavioral outcome (BASC BSI) term served as the dependent variable.
As the two previous regression results (Appendix K) the child personality variable
(HiPIC- Emotional Stability) significantly predicted behavioral outcome (Behavioral
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Symptoms Index-BASC BSI), R^=.642, R\dj=.570, A R^=.642, F(l,5)=8.967, p<.05
(Appendix K, Table K 2). Family conflict (FES-Conflict) did not significantly predict
behavioral outcome, R^=.678, R\dj= .516, A R^=.036, F(2,4)=4.204, p=.104, and it
accovmted for a small proportion of the variance in behavioral outcome (3.6%). Similarly,
interaction between child personality (HiPIC- Emotional Stability) and family conflict
(FES-Conflict) was not significant, R^=.748, R\dj= .497, A R^=.071, F (3,3)=2.972,
p=.197. However, the interaction between family conflict and child personality accounted
for 7.1% of the variance in behavioral outcome and evidenced a medium effect size.
The standardized residuals of child personality as a predictor of behavioral
outcome were saved and plotted against family conflict. This graph depicts a potential
interaction between these variables (Appendix K). Specifically, the band enclosing the
residuals is nearly rectangularly distributed with a concentration of scores along the
center (Tabachnick & Fidell, 2001). This may be an artifact of the cases to IV ratio given
that only 7 cases were available for this analysis and the recommended N:P ratio of 40:1
was not maintained. Nonetheless, it is notable that the interaction term explained a
moderate proportion of the variance in outcome, suggesting practical utility.
The fourth regression analysis included the standardized child personality (HiPIC-
Emotional Stability) term on block 1, the standardized family cohesion (FES-Cohesion)
term on block 2, and a standardized interaction term on block 3 (child personality x
family cohesion or HiPIC- Emotional Stability x FES-Cohesion; Appendix L, Table L 1).
The standardized behavioral outcome (BASC BSI) term served as the dependent variable.
As the previous regression results suggested (Appendix L), the child personality variable
(HiPIC- Emotional Stability) significantly predicted behavioral outcome (Behavioral
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Symptoms Index-BASC BSI), R^=.642, R\cij=.570, A R^=.642, F(l,5)=8.967, p<.05
(Appendix L, Tables lb,c). Family cohesion (FES-Cohesion) did not significantly predict
behavioral outcome, R^=.653, R^a<ij= -479, A R^=.011, F(2,4)= 3.757, p=.121, and
accounted for a small proportion of the variance in behavioral outcome (1.1%). Similarly,
interaction between child personality (HiPIC- Emotional Stability) and family cohesion
(FES-Cohesion) was not statistically significant, R^=.700, R^adj= -400, A R^=.048, F
(3,3)=2.335, p=.252. The interaction between parent personality (Neuroticism) and child
personality (HiPIC- Emotional Stability) accounted for a small proportion of the variance
(4.8%) in behavioral outcome.
The standardized residuals of child personality as a predictor of behavioral
outcome were saved and plotted against family cohesion. This graph depicted no
interaction between these variables (Appendix L, Figure LI).
Additional Exploratory Statistical Analyses
In order to further understand the clinical patterns of personality and behavioral
characteristics, parenting stress, and family environment amongst children in these
groups, additional exploratory analyses were conducted. The Cleft, No Medical
Condition, and VCFS groups were compared along scales of the Hierarchical Personality
Inventory for Children (HiPIC), NEO-Five Factor Inventory (NEO-FFI), Parenting Stress
Index (PSI), Family Environment Scale (FES), and Behavior Assessment System for
Children (BASC).
Results of the Hierarchical Personality Inventory for Children
The Hierarchical Personality Inventory for Children (HiPIC) was completed by
maternal caregivers to assess children's personality. The HiPIC has 5 domains which
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include: Emotional Stability, Extraversion, Imagination, Benevolence, and
Conscientiousness. The following table (Table 3) indicated the mean scores for the
standardization sample of the HiPIC as well as mean scores obtained by children in each
group.
Table 3












Emotional Stability 43.63 ±9.60 45 39 51
Extraversion 113.53 ±16.63 117 116 104
Imagination 88.63 ±13.95 97 98 72
Benevolence 137.10 ±20.20 139 146 125
Conscientiousness 102.33 ± 20.53 111 114 85
Overall, children diagnosed with a cleft condition and no medical condition scored within
one standard deviation from the mean on all of the HiPIC domains. Children diagnosed
with VCFS also scored within one standard deviation from the mean on four out of five
of the HiPIC domains (Emotional Stability, Extraversion, Benevolence, and
Conscientiousness). An exception occurred in the case for Imagination, where the
average score fell more than one standard deviation below the normative score.
The following tables (Tables 4-8) indicate the percentage of children in each
group that obtained a score greater than or less than one standard deviation from the
mean on each domain of the HiPIC.
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Table 4
Percentage of Children Scoring Greater or Less Than 1 Standard Deviation on
Emotional Stability













Percentage of Children Scoring Greater or Less Than 1 Standard Deviation on
Extroversion













Percentage of Children Scoring Greater or Less Than I Standard Deviation on
Imagination














Percentage of Children Scoring Greater or Less Than 1 Standard Deviation on
Benevolence













Percentage of Children Scoring Greater or Less Than 1 Standard Deviation on
Conscientiousness












It is notable from Tables 4-8 that a larger percentage of children diagnosed with VCFS
obtained scores which were greater than one standard deviation away from the mean on
the Emotional Stability domain, and less than one standard deviation away from the mean
on all other domains (i.e., Extraversion, Imagination, Benevolence, Conscientiousness) in
comparison to children in other groups.
Results of the NEO-FFI
Maternal caregivers were asked to complete the NEO-FFI as a measure of their
personality traits. The NEO-FFI included the following domains: Neuroticism,
Extraversion, Openness, Agreeableness, and Conscientiousness. T scores greater than 55
or less than 45 are considered high or low, respectively, in comparison to the average
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population. Table 9 indicates the average score of each group across the domains of the
NEO-FFl.
Table 9
Maternal NEO-FFI Mean Domain Scores by Group




































The maternal earegivers in all 3 groups obtained average range mean T scores in each of
the domains.
Tables 10 to 14 indicate the percentage of maternal earegivers in each group that
reported high or low levels of each trait.
Table 10
Percentage of Maternal Caregivers Scoring High or Low on Neuroticism






High 18.2% 6% 29%
Low 45.5% 38% 29%
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Table 11
Percentage of Maternal Caregivers Scoring High or Low on Extroversion






High 44.5% 13% 43%
Low 18.2% 31% —
Table 12
Percentage of Maternal Caregivers Scoring High or Low on Openness






High -- 19% 29%
Low 18.2% 38% ~
Table 13
Percentage of Maternal Caregivers Scoring High or Low on Agreeableness






High 45.5% 44% —
Low 18.2% 6% 14%
Table 14
Percentage ofMaternal Caregivers Scoring High or Low on Conscientiousness






High 18.2% 37.5% 28.6%
Low 36.4% 37.5% 28.6%
It is notable from these tables that a larger percentage of mothers in the VCFS group
obtained a high score on the Neuroticism domain in comparison to respondents in other
groups. Further, a larger percentage of mothers in the craniofacial groups (i.e., CP/CLP
and VCFS) obtained high scores on the Extraversion domain in comparison to mothers in
the NMC group.
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Results of the Parenting Stress Index (PSI)
The Parenting Stress Index (PSI) has a normal range of scores that fall between
the IS**" and 80*'' percentiles. Scores that are at or above the SS*** percentile are considered
clinically elevated. Table 15 indicates the average percentile scores based on the PSI for
each group.
Table 15
Parenting Stress Index Average Percentile Scores and Clinical Categorizations by Group
Average Percentile Scores & Clinical Categorizations by Group


































Overall, the CP/CLP and the No Medical Condition group obtained no clinically elevated
subscale scores on the PSI. The VCFS group obtained no clinically elevated subscale
scores on most domains (Parental Distress, Difficult Child, Total Stress). However, it was
notable that the average scores for the Difficult Child and Total Stress domains neared
clinical elevation. An exception occurred in the case for Parent-Child Dysfunctional
Interaction which resulted in a mean score that was in the Clinically Significant range.
Table 16 indicates the percentage of individuals reporting clinically elevated
subscales for each group.
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Table 16
Percentage of Clinical Elevations on PSI by Group











Difficult Child 27% 6% 57%
Total Stress 9% 6% 57%
It is notable from the above table that a larger percentage of respondents in the VCFS
group obtained clinically elevated scores along all domains in comparison to those in
other groups.
Results for the Family Environment Scale (FES)
The Family Environment Scale (FES) has an average standard (SS) of 50 with a
standard deviation of 10. Scores above a SS=60, and below a SS=40 are considered
elevated or reduced, respectively, in comparison to the average population. The Cohesion
and Conflict subscales were examined. The following table (Table 17) indicates the
average score, as well as the corresponding clinical categorization, along the subscales
for each group.
Table 17
Mean Scores and Clinical Categorizations by Group on the FES
Mean Scores & Clinical Categorizations by Group
Subscales of
FES






Cohesion 57 (Average Range) 55 (Average Range) 57 (Average Range)
Conflict 45 (Average Range) 47 (Average Range) 52 (Average Range)
It is notable that all groups obtained mean scores that were in the average range.
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The following tables (Tables 18 and 19) indicate the percentage of individuals in
each group that fell in the high or low range on each of the FES subscales in comparison
to the normative sample.
Table 18
Percentage of Families Scoring High or Low on Family Cohesion






High (More Cohesioii) 55% 13% 57%
Low (Less Cohesion) 18% 13% 14%
Table 19









High (More Conflict) 9% 19% 29%
Low (Less Conflict) 46% 38% 14%
It is notable from the above tables that respondents in the craniofacial groups (i.e.,
CP/CLP and VCFS) reported a higher degree of Family Cohesion in comparison to those
in the NMC group. In addition, a larger percentage of families in the VCFS group
obtained scores along the Conflict domain which fell in the high range, suggesting a
greater degree of conflict amongst family members of this group in comparison to those
in other groups.
Results for the Behavior Assessment System for Children (BASC)
The Behavior Assessment System for Children is a parent report measure of a
child's behavior. Adaptive and clinical composite scores, including the Adaptive Skills
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Composite, the Externalizing Problems Composite, the Internalizing Composite, and the
Behavioral Symptoms Composite, were exarnined. The following table (Table 20)
indicates the Adaptive Skills and Clinical Composite T-scores and classifications based
on the normative sample.
Table 20









<30 Clinically Significant Very Low
The following table (Table 21) indicates the mean BASC Composite scores and
corresponding classifications for each group.
Table 21
BASC Mean Composite Scores and Classifications by Group
Composite Cleft Palate & No Medical Velocardiofacial
Cleft Lip and Condition Syndrome
Palate Mean Mean
Mean T Score T Score
T Score
Adaptive Skills 51 (Average) 54 (Average) 41 (Average)
Externalizing 47 (Average) 45 (Average) 63 (High)
Internalizing 51 (Average) 46 (Average) 62 (High)
Behavioral 49 (Average) 44 (Average) 66 (High)
Symptoms
It is notable from the above table that according to maternal report children in the
CP/CLP group and NMC group obtained average mean scores on all domains examined.
Although mother's report reflects that children in the VCFS group obtained an average
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mean score that fell in the average range on the Adaptive Skills domain, the items
endorsed reflected clinically elevated scores on the Externalizing, Internalizing, and
Behavioral Symptoms domains.
The following tables (Table 22-25) indicate the percentage of children who fell
into the Very High, High, Very Low, Low, At-Risk, or Clinically Significant ranges on
composite scales of the BASC.
Table 22






No Medical Condition V elocardio facial
Syndrome
Very High ~ — —
High 18% 18% —












No Medical Condition Velocardiofacial
Syndrome
Very Low 9% — —
Low — 38% —













No Medical Condition Velocardiofacial
Syndrome
Low 18% 31% ~












No Medical Condition Velocardiofacial
Syndrome
Low 9% 38% —
At-Risk 18% ~ 57%
Clinically
Significant
— ■ — —
It is notable that no children in the VCFS group were reported to have Very High or High
Adaptive Skills. However, a large percentage of children with YCSF fell in the At-Risk
range for poor adaptive capacity. A large percentage of children diagnosed with VCFS
also obtained scores that fell in the At-Risk or Clinically Significant ranges along the
Externalizing, Internalizing, and Behavioral Symptoms domains.
Discussion
Summary of Study
VCFS is one of the most common, genetic syndromes to date. Children who are
diagnosed with this syndrome are found to have a combination of any of the 180 medical
symptoms that have been associated with VCFS (Shprintzen, 2001). Further, children
with VCFS are at-risk for speech and language, neuropsychological, and/or behavioral
problems as well as early-onset psychopathology (Shprintzen, 2001; Wang, Woodin,
Kreps-Falk, & Moss, 2000;Gerdes et al., 1999; Scherer, D'Antonio, & Kalbfleisch, 1999;
Carlson et al., 1997; Swillen et al., 1997; Papolos et al., 1996; Tsatsanis & Rourke, 1995;
Golding-Kushner, Weller, & Shprintzen, 1985; Shprintzen et al., 1981; Shprintzen,
1978). Children diagnosed with VCFS have been clinically observed to demonstrate
personality and behavioral characteristics such as elevated levels of anxiety, withdrawn
behavior, and shyness in comparison to peers (Golding-Kushner et at., 1985; Heineman-
De-Boer et al., 1999). However, empirical studies related to personality and behavioral
patterns of children diagnosed with VCFS are relatively sparse.
Childhood personality plays an important role in the development of
psychopathology. However, few studies have examined the relationship between the two
in children (Shiner & Caspi, 2003). The focus of this study was to empirically examine
the early personality patterns of children diagnosed with VCFS, the relationship between
personality and maladaptive behavior characteristics, and the influence of parental
personality characteristics, parent-child interaction, and family environment on children's
personality. The purpose of this study was based on the premise that personality is
malleable over time between childhood and adulthood and that the interactions that occur
65
66
between children and their environment influence developing personality and behavioral
characteristics (Sameroff, 1975).
Findings
Thirty-four parent-child dyads participated in this study. A diverse sample of
parents with children between the ages of 7 to 12 years responded to questionnaires.
Groups consisted of 11 children diagnosed with a cleft condition (Cleft Palate-CP and
Cleft Lip & Palate-CLP), 16 children with no medical condition, and 7 children
diagnosed with Velocardiofacial Syndrome (VCFS). All VCFS cases were reportedly
spontaneous in origin, and confirmed via fluorescent in situ hybridization. Maternal
caregivers were predominately biological mothers with only 2 being foster mothers.
Since only parents with children who spontaneously acquired the syndrome
volimtarily participated in this study, the hypotheses (lb, 2b, 3b) that were based on a
comparison between children who spontaneously acquired the syndrome and those who
inherited it from a biological parent could not be examined. The difficulty of recruiting
parents diagnosed with VCFS in this sample was expected given the low rate of
occurrence of transmission of VCFS via inherited means (10-15% of cases; Ryan et al.,
1997). Further, although not documented in the literature, clinical knowledge suggests
that VCFS children of parents with VCFS are often cared for by individuals other than
their biological parents. Thus, the criteria for subject selection (e.g., biological parents of
children) in this study along with the low rate of occurrence of VCFS in parents, likely
contributed to the difficulty in obtaining subjects for these analyses.
The first hypothesis of this study examined the personality patterns of children
diagnosed with VCFS based on maternal ratings of the Hierarchical Personality Inventory
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for Children (HiPIC). Children diagnosed with VCFS had no statistically significant
differences along most of the child personality domains examined in comparison to
children diagnosed with another craniofacial condition (Cleft Lip and Palate or Cleft
Palate), and children with no medical condition. Children diagnosed with VCFS did not
differ statistically from other children in terms of Emotional Stability, Extraversion,
Benevolence, and Conscientiousness. Despite that lack of statistical significance between
groups along most variables of the HiPIC (Emotional Stability, Extraversion,
Benevolence, and Conscientiousness), it was notable that medium effect sizes emerged
from comparisons between groups, suggesting that differences between group along these
variables may be likely foimd with a larger sample size.
The Emotional Stability domain primarily includes questions related to children's
levels of anxiety, with some additional questions pertaining to feelings of self-
confidence. The Extraversion domain of the HiPIC addresses children's levels of
shyness, expressiveness, optimism, and energy. Benevolence contains a broad spectrum
of facets such as compliance, egocentrism, altruism, dominance, and irritability.
Conscientiousness includes facets such as achievement striving, order, perseverance, and
concentration. The Imagination domain includes facets such as creativity, curiosity, and
intellect. These domains (i.e.. Emotional Stability, Extraversion, Benevolence,
Conscientiousness, and Imagination) are comparable to those included in the Five Factor
Model of adult personality as proposed by Costa and McCrae (i.e., Neuroticism,
Extraversion, Openness, Agreeableness, Conscientiousness, respectively).
The current literature suggests that children diagnosed with VCFS may
demonstrate reduced levels of intelligence in comparison to other children their age. In
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this study, the VCFS group obtained significantly different and lower levels of
Imagination in comparison to the other groups. Consequently, it is possible that the
significantly reduced Imagination score may have been influenced by VCFS children's
lower intellectual capacity, given that intelligence loads on the Imagination domain.
Children with VCFS typically experience added difficulties on tasks involving abstract
thinking, and perform better on tasks that are more concrete in nature. Further, learning
disabilities, such as nonverbal learning disability and language disorders, are commonly
associated with VCFS and also contribute to children's intellectual levels. Thus, given
that VCFS is associated with a number of learning disabilities and difficulties on more
abstract tasks, it is likely that these associated characteristics contribute to their perceived
intelligence levels and, thus, reduced Imagination scores. Consequently, the reduced
Imagination score for the VCFS group is likely an inherent characteristic that is
associated with this syndrome when intelligence is considered apart of their developing
personality characteristics.
Additional analyses revealed that a larger percentage of children diagnosed wit
VCFS demonstrated elevated levels of Emotional Stability (43%) in comparison to
children in other groups (CP/CLP-18%; No Medical Condition-6%). This trend is
consistent with the current literature, suggesting that children with VCFS experience
elevated levels of anxiety in comparison to other populations. In addition, a larger
percentage of children with VCFS (43%) exhibited low levels of Extraversion in
comparison to children diagnosed with a Cleft Condition or children with No Medical
Condition. This finding is also consistent with the present VCFS literature indicating that
children with VCFS have a higher predisposition for being shy in comparison to other
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children their age. Further, their difficulty with speech and language may make
communication difficult for children with VCFS. Their communication difficulties may
impact their social development to the degree that they are perceived as being less
outgoing and, hence, obtain low scores on the Extraversion domain. A significant
proportion of children with VCFS (71%) scored in the low range in terms Imagination in
comparison to other groups (Cleft-55%; No Medical Condition-0%). A larger percentage
of children with VCFS also scored in the low range on levels of Benevolence (24%) and
Conscientiousness (43%) in comparison to children with Cleft or No Medical Condition,
suggesting a trend for overall reduced levels of characteristics associated with these
domains. Overall, these trends suggest that children with VCFS exhibit developing
personality characteristics associated Avith elevated levels of anxiety, as measured
through the Emotional Stability domain, with low levels of extraversion, imagination,
benevolence, and conscientiousness.
The second hypothesis (2a) of this study examined personality differences
between maternal caregivers of children in the CP/CLP, No Medical Condition, and
VCFS groups. Maternal caregivers of children diagnosed with VCFS obtained no
statistically significant differences between domain scores of the NEO-Five Factor
Inventory (NEO-FFI) in comparison to maternal caregivers of other groups (i.e.. Cleft,
No Medical Condition). However, while overall all maternal caregivers scored in the
averages ranges along all of these domains it was notable that medium to large effect
sizes were obtained for comparisons between groups along the following domains:
Neuroticism (partial fj =.10), Extraversion (partial 1) =.19), Openness (partial fj =.08),
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Agreeableness (partial f|^=.16), suggesting that differences between groups would likely
be found if a larger sample size were employed.
Further, additional exploratory analyses revealed that more VCFS caregivers
(29%) scored in the high range of the Neuroticism domain in comparison to mothers in
other groups (Cleft-18%; No Medical Condition-6%). In addition, a higher proportion of
maternal caregivers in the VCFS (43%) and Cleft (45%) groups scored in the high range
along the Extraversion Domain in comparison to mothers of children with No Medical
Condition (13%). The Neuroticism domain assesses for the susceptibility to experience
psychological distress or affects such as fear, sadness, embarrassment, anger, guilt or
disgust. Extraversion examines a persons' degree of sociability, preference for large
groups of individuals, or tendency to be assertive, active, or talkative. These findings
suggest a trend for maternal caregivers of children with VCFS to exhibit elevated levels
of anxiety prone characteristics. In addition, the elevated scores along Extraversion
obtained by maternal caregivers of children in craniofacial groups also suggest a trend for
such caregivers to seek out social support and be more assertive and active. Some
mothers of children with VCFS in this study were recruited from the VCFS Educational
Foimdation, which provides support to parents through conferences and parent support
groups. Thus, parents in this study may have scored in the elevated range on the
Extraversion domain given that their children often require extensive medical and
psychosocial services and since parents are often involved in supportive groups.
Clinically, these trends may imply that maternal caregivers of children with VCFS, in
particular, may benefit from seeking out additional support in a group format to assist
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them in coping with some of the potentially anxiety provoking issues that arise in caring
for children with a complicated medical illness.
The third hypothesis (3 a) explored differences in parent-child interaction amongst
the three study groups. Caregivers of children with VCFS reported significantly different
and higher levels of Parent-Child Dysfunctional Interaction (PCDI) on the Parenting
Stress Index (PSI) in comparison to mothers in other groups. Although the statistical
significance of this finding is limited by the small sample size, there was a large effect
size (partial - 33) suggesting that significantly higher levels of PCDI amongst the
VCFS group would also likely be found with a larger sample size. The Parent-Child
Dysfunctional Interaction subscale focuses on the parent's perception that his or her child
does not meet the parent's expectations (Abidin, 1995). Further, parents often perceive
that their interactions with their child are not reinforcing to them as a parent and that they
feel some sense of rejection or alienation from their child. The parent may feel that the
child is a stressflil component of their life. Clinically elevated levels along this domain
suggest that the parent-child bond is either threatened or has not been established. Given
the numerous symptoms associated with VCFS (e.g., learning disabilities, elevated levels
of anxiety, severe psychopathology), medical complexity of this syndrome (often
requiring repeated medical visits and surgeries), and the frequent mode of transmission
(e.g., spontaneous as opposed to inherited), it is understandable that parents of children
with VCFS may not perceive their child to meet their expectations and that interactions
with children would often be difficult. Given that caregivers are the primary support
persons for these children, this finding deserves clinical attention and additional concern
as the complex nature of this syndrome may also potentially threaten the bond between
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parent and child. Recommendations for additional support for the parent, including parent
support groups, or other modalities of therapy that may serve to improve the relationship
between the parent and child, such as Parent-Child Interaction Therapy, should be highly
considered as recommendations for families caring for a VCFS child.
As expected given the findings described above exploratory analyses revealed that
a large percentage of maternal caregivers in the VCFS group (71%) reported clinically
significant levels of Parent-Child Dysfunctional Interaction in comparison to mothers in
other groups (Cleft-18%; No Medical Condition-6%). Similar trends were notable
between groups along domain scores of the PSI. Specifically, a high percentage of
maternal caregivers in the VCFS group obtained clinically significant scores along the
Difficult Child and Total Stress domains (Clinically Significant Difficult Child-57%,
Total Stress-58%, Parental Distress-29%) in comparison to caregivers in the Cleft
(Clinically Significant Difficult Child-27%, Total Stress-9%; Parental Distress-0%) and
No Medical Condition (Clinically Significant Difficult Child-6%, Total Stress-6%,
Parental Distress-6%) groups. Although no statistically significant differences emerged
on the Difficult Child, Total Stress, and Parental Distress domains of the PSI, these trends
were further supported by the medium and large effects sizes that resulted from
comparisons between groups along the Difficult Child and Total Stress domains
(Difficult Child partial r|^=.34; Total Stress partial r|^. = 43; Parental Distress partial r^.
=.13), suggesting practical utility.
The Difficult Child domain focuses on the child's levels of defiance,
noncompliance, and demanding behavior. Parents scoring in the clinically significant
range on this domain typically have difficulty with managing their child's behaviors
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through limit setting and in gaining the child's cooperation. Total Stress is a measure of
the parent's level of overall parenting stress and reflects stresses related specifically to
parenting, parent-child interaction, and the child's behaviors. The Parental Distress
domain examines the parent's distress related to parenting competence, as well as the
parent's perceived role restrictions, conflicts with significant other, lack of social support,
and presence of depression. Overall, these trends, which would likely be found in a larger
sample size (as supported by medium to large effect sizes), suggest that caregivers of
children with VCFS experience appreciably elevated levels of stress related to parenting,
have difficulties with parent-child interactions, and perceive their children to be more
difficult to care for than most other children. Thus, caregivers of children with VCFS
likely require additional external support and services in coping with their children's
medical condition in comparison to parents of children with a craniofacial anomaly and
children with no medical condition.
The current literature suggests that caregivers of children with medical conditions
experience higher levels of parenting stress and benefit from additional support in coping
with their children's needs. For example, studies involving parents of children with
Cornelia de Lange syndrome (Sarimski, 1997) and spina hifida (Havermans & Eiser,
1991) found very high levels of parenting stress amongst caregivers. Additional support
for caregivers, provided through educational classes, has been found to decrease
parenting stress levels amongst caregivers of children diagnosed with Down syndrome
and cleft lip/palate (Pelchant, Bisson, and Ricard,1999). Thus, the current literature
suggests that educational and emotional support serves to reduce parenting stress levels
amongst caregivers of children with medical conditions. It is likely that parents of
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children with VCFS would benefit from additional educational and emotional support.
Clinicians could educate parents on the current findings of VCFS to assist in alleviating
stress and recommend that parents participate in VCFS parent support groups as well as
attend parent and professional based conferences on VCFS. Currently, there are several
parent groups and a foundation (VCFS Educational Foundation) that actively supports
parents in terms of educating them about VCFS and providing emotional support through
several nationwide parent groups. Given that findings from this particular study suggest
caregivers of children with VCFS experience levels of stress that exceed that in
comparison to other craniofacial groups (e.g., Cleft Lip and Palate) and that may require
additional support in coping with their children's needs, parents would certainly benefit
from added support. In particular, services that work to enhance the parent-child
relationship would be appropriate and should be recommended for such families. One
modality of therapy, Parent-Child Interaction Therapy (PCIT), may also be recommended
to VCFS families. PCIT has relationship enhancement and behavioral components that
has been found to improve the quality of the parent-child interaction while imparting
behavioral principals to the parents to assist in managing the child's behaviors. This
modality of therapy has been proven effective amongst certain populations of children
(e.g., difficixlt behaviors, abused), but may likely be beneficial to the VCFS population.
The fourth hypothesis examined the differences between groups on the Cohesion
and Conflict constructs of the Family Environment Scale and yielded no statistically
significant differences between groups and a small effect size for Cohesion (partial
fi^=.01), suggesting limited practical utility and a medium effect size (partial fi^=.06) for
Conflict.
75
Interestingly in regards to the Cohesion construct, additional exploratory analyses
revealed that a high proportion of caregivers in the VCFS and Cleft groups reported more
cohesive family structures in comparison to the No Medical Condition group (NMC)
(VCFS-57%; Clefl-55%; NMC-13%). These findings suggested that there is a trend for
families of children with craniofacial conditions to perceive a greater degree of
commitment, help, and support for one another in comparison to families with no medical
condition. This trend is supported in the literature of families with children diagnosed
with a medical condition. Specifically, families of children diagnosed with cystic fibrosis
have been found to exhibit high family Cohesion, which in turn has been associated with
more reliance on problem-solving coping mechanisms (McCubin, McCubbin, & Wilson,
1983). The current literature also suggests that more cohesion amongst families with
children diagnosed with a physical handicap is associated with increased levels of
parental acceptance and competence in coping with a child's illness (Wallander, Vami,
Babani, DeHaan, Wilcox, & Banis, 1989). This, however, was not supported in the
current study as maternal caregivers in the VCFS group reported having difficulty
accepting their child's illness despite the trend for increased levels of Cohesion amongst
this group. This finding may be unique to the VCFS group and may be attributed to the
complexity of the VCF syndrome. Specifically, parents in this group may have difficulty
with their child's physical and behavioral difficulties despite elevated levels of familial
support or Cohesion. Clinically, this may imply that parents may require support from
additional individuals, such as health professionals, in addition to their immediate family
members to cope with and accept their child's syndrome.
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As previously mentioned, while there were no statistically significant differences
between groups along the Conflict subscale, which examines the amount of openly
expressed anger and conflict among family members,, there was a medium effect size
suggesting that differences between groups may be foimd with a larger sample size. This
was supported by a trend for higher levels of Conflict reported by caregivers in the VCFS
group (29%) as compared to other groups (Cleft-9%; No Medical Condition-13%). While
some studies as reported above do report higher levels of cohesion, the current literature
also suggests that families with children diagnosed with a medical condition may exhibit
high levels of family conflict (McCubbin, Nevin, Cauble, Larsen, Comeau, & Patterson,
1982). Further, high-Conflict families, as opposed to low-Conflict families, with a high
degree of Cohesion develop more coping behaviors, possibly keeping families together,
and allowing them to develop support and maintain contact with health care professionals
(McCubbin, Nevin, Cauble, Larsen, Comeau, & Patterson, 1982). Therefore, VCFS
families may benefit from services, such as family therapy, that may further enhance their
familial support to decreased levels of family stress and conflict that may arise or be
associated in caring for a child with a complicated medical syndrome.
The fifth hypothesis examined whether variables, including maternal levels of
Neuroticism, Parent-Child Dysfunctional Interaction, and family Conflict or Cohesion,
moderated the relationship between children's Emotional Stability and Behavioral
Symptoms. Interactions between variables were examined within the VCFS group. The
anxiety related personality characteristics, including Emotional Stability in children and
Neuroticism in adults, were analyzed within the VCFS group in this study based on the
recommendation of the current literature. Specifically, literature related to VCFS has
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documented that children have an early predisposition for elevated levels of anxiety,
which may be directly associated with the syndrome.
The only variable that significantly moderated the relationship between Emotional
Stability and Behavior Symptoms in children was parent Neuroticism. This interaction
accounted for an additional 31.4% of the variance in the outcome. The interaction
between Parent-Child Dysfunctional Interaction and Emotional Stability was not
statistically significant, however, the interaction did explain a significant amount of
variance in the outcome (20.9%). These findings suggest that within the VCFS group,
parent Neuroticism and Parent-Child Dysfimctional Interaction may influence children's
levels of Emotional Stability in predicting children's Behavioral Symptoms. To date,
studies have considered these variables (e.g., parent anxiety and parent child interaction)
as a general function of parenting. Current theories suggest that parenting serves as either
a risk or protective factor in contributing to the development of childhood anxiety (e.g.,
parenting styles may cause or elicit childhood anxiety; children's anxiety may elicit
parenting styles or behavior; genetic traits common to children and parents may influence
parenting and child levels of anxiety; aforementioned factors may moderate each other)
(Wood, McLeod, Sigman, Hwang, & Chu, 20003). For example, anxious mothers of
children with an anxiety disorder have been observed to be less warm and positive, and
more critical than non-anxious mothers of children without anxiety disorders (Whaley et
al., 1999). Findings from this study further add to the current literature by suggesting that
specific variables, including maternal trait anxiety (e.g., Neuroticism) and parent-child
interaction, enhance VCFS children's anxiety to influence their behavioral outcome. To
date, no studies have been conducted using self-report measures of anxiety to assess
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parental modeling of anxious behaviors (Wood, MeLeod, Sigman, Hwang, & Chu, 2003).
However, findings from this study suggest that parental trait anxiety likely contributes to
influence VCFS children's own levels of anxiety. Findings from the parent-child
interaction literature suggests that clinically anxious or shy children are likely to have
maternal caregivers who are high in parental control and less likely to grant autonomy
during parent-child conversations (Wood, MeLeod, Sigman, Hwang, & Chu, 20003).
These findings are generally supported in the current study in that a dysfunctional parent-
child interaction serves to influence VCFS children's anxiety to effect behavioral
outcome. However, specific parent-child interaction variables in the VCFS group deserve
additional exploration in future studies. These results are precluded due to the limited
sample size.
Neither of the family relationship variables (i.e.. Cohesion or Conflict) moderated
the relationship between child Emotional Stability and Behavioral Symptoms. Although
there was a small effect size (AR^ =.04) in the interaction between Emotional Stability
and Cohesion, there was a medium effect size (AR^ =.07) in the interaction between
Emotional Stability and Conflict. This suggests that the family Conflict may likely
moderate the relationship between the child's Emotional Stability and Behavioral
outcome in a larger sample. The findings related to family Cohesion in this study are
contrary to what has been cited in the current literature regarding children with medical
conditions (e.g., limb deficiencies). Specifically, high cohesion within families has served
to moderate the relationship between child temperament and behavioral problems so that
in families high in cohesion, the child's temperament was related to behavioral problems,
but in families low in cohesion, the child's temperament was not related to behavioral
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problems (Vami, Rubenfeld, Talbot, & Setoguchi, 1989a, 1989b). In this study, family
Cohesion did not interact with the child's Emotional Stability to influence Behavioral
Outcome. Thus, family Cohesion may not serve as a protective mechanism for VCFS
children whose predisposition for anxiety (e.g.. Emotional Stability) places them at risk
for behavioral problems. These findings suggest that families of children Avith VCFS may
benefit from receiving clinical services to reduce the level of familial conflict that may
contribute to children's perceived behavioral problems.
Additional analyses of children's behavioral symptoms on the Behavior
Assessment System for Children revealed a number of findings. Overall, the VCFS group
obtained average levels of Adaptive function, which consists of prosocial, organizational,
study, and other adaptive skills. It is likely that children's prosocial skills (e.g.,
willingness to help others, ability to cooperate) influenced their average overall adaptive
scores. However, a higher proportion of children in the VCFS group score in the at-risk
range along this domain (57%) as compared to children in other groups (Cleft-18%; No
Medical Condition-0%), suggesting a trend for children with VCFS to exhibit difficulties
with adaptive skills. This is consistent with the current literature regarding children with
VCFS. Specifically, children commonly exhibit difficulties with fine and gross motor
movement that may impede the development of basic skills related to adaptive
functioning. Current clinical practice recommends that children with VCFS who have
difficulties in these areas be referred for occupational therapy services to assist in
developing their basic adaptive skills.
A higher proportion of children with VCFS scored in the at-risk or clinically
significant ranges on the Externalizing domain (58%), Internalizing domain (58%), and
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Behavior Symptoms Index (57%) in comparison to children in other groups (Cleft:
ExtemaIizing-9%, Intemalizing-9%, Behavior Symptoms-18%; No Medical Condition
Extemalizing-0%, Intemalizing-0%, Behavior Symptoms-0%). The Externalizing domain
is characterized by disruptive behavior problems such as aggression, hyperactivity,
delinquency. The Internalizing domain measures children's levels of anxiety, depression,
and somatization. The overall Behavior Symptoms Index reflects overall problem
behaviors. These trends are consisted with the current literature. Specifically, children
with VCFS are considered to be predisposed to and often diagnosed to have several
behavioral problems (i.e.. Attention Deficit Hyperactivity Disorder, predisposition for
anxiety, somatization), which occur early in life. Further, behavioral problems frequently
co-occur in children diagnosed with learning disabilities. Thus, given that children
diagnosed with VCFS are predisposed to behavioral problems and learning disabilities
that co-occur with behavioral problems, these findings were expected.
Conclusion
Children's personality characteristics may serve as risk or protective factors in the
development of maladaptive behaviors or psychopathology (Ingram & price, 2001;
Zuckerman, 1999). Personality continuity in childhood and adolescence has been found
to be higher than expected. Specifically, traits such as extraversion, neuroticism,
conscientiousness, and agreeableness have been measured in children from
approximately preschool-age up (Shiner & Caspi, 2003). Environmental factors are
known to affect personality development. However, few studies have documented
specific variables that influence personality development during childhood. For instance.
Shiner and Caspi (2003) indicate that few studies have investigated the effect of parents'
personalities and parenting styles on children's personality development. These authors
further emphasize that it is important to understand how behavioral phenotypes emerge
out of personality-environment transactions (Shiner & Caspi, 2003). Further, it is
suggested that children may create "trait-correlated micro-interactional processes that
affect the course and quality of intimate relationships."
This study attempted to identify early personality patterns that may be associated
with VCFS in children. In addition, additional hypotheses proposed to examine how
parents' personality, the parent-child interaction, and family environment might interact
with the child's developing personality styles to influence the child's behaviors. Overall,
the results of this study suggest that children diagnosed with Velocardiofacial Syndrome
exhibit average levels of Emotional Stability (i.e., anxiety), Extraversion (i.e.,
expressiveness, optimism). Benevolence (i.e., compliance, altruism), and
Conscientiousness (i.e., achievement striving, order) in comparison to other children
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diagnosed with a craniofacial disorder or children with no medical illness. However,
medium effect sizes emerged from these analyses, suggesting that differences between
these variables may likely be found with a larger sample size. Further, trends were found
in this study regarding personality patterns in the VCFS population (e.g., elevated levels
of Emotional Stability and low levels of Extraversion, Benevolence, Conscientiousness,
and Imagination). Consequently, although the statistical findings are important to
consider in these interpretations, it is also important to note that children with VCFS
exhibit variability in their personality patterns when compared to other children. Children
with VCFS also appear to exhibit significantly lower levels of Imagination (creativity,
curiosity, intellect), which may be impacted by their reduced cognitive capacity and high
incidence of learning disabilities associated with this syndrome.
Although there were no statistically significant differences in maternal caregivers
personality ratings between groups, a notable trend resulted amongst maternal caregivers
of children diagnosed with VCFS (e.g., high levels of neuroticism and extraversion in
comparison to mothers of children with no medical condition). Further, maternal
caregivers of children diagnosed with VCFS reported statistically and clinically
significant levels of dysfunctional parent-child interaction, with average scores reaching
near clinical elevations on other domains (Difficult Child, Total Stress). The overall trend
for increased scores along all domains of the Parenting Stress Index (e.g.. Total Stress,
Difficult Child, Parent-Child Dysfunctional Interaction, Parental Distress) amongst the
VCFS group warrants clinical attention. Specifically, caregivers may benefit from added
support through educational groups, added emotional support, and therapies (e.g., Parent-
Child Interaction Therapy) recommended by health professionals. The complexity of the
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VCFS syndrome may add stress that that is in excess of what is typically experienced by
most caregivers of children with a medical syndrome. Therefore, it is important to ensure
that parents receive additional recommendations for support that is likely necessary in
coping for their children's needs. In addition, families of children with VCFS may benefit
from additional support, such as family therapy, given the high degree of stress and
conflict that may be imparted upon families caring for children with such a complicated
syndrome. Family therapy could address problem solving skills that members can use to
reduce conflict or relationship enhancement techniques to build family cohesion.
When the maternal personality, parent-child interaction, and family environment
variables were further examined, however, only maternal caregiver's neuroticism and
parent-child dysfunctional interaction evidenced statistical and/or practical significance in
moderating the relationship between children's neuroticism and their maladaptive
behavioral symptoms. These findings were significant in that they explained a large
degree of variance in children's behavioral outcome. To date, studies with the VCFS
population have examined children's levels of anxiety or psychopathology as isolated
variables. Further, therapy recommendations for this population have focused mostly on
child directed interventions. However, findings from this study suggest that additional
variables, such as caregivers' anxiety and parent-child interaction, deserve further
investigation as they likely influence children's behavioral outcome. Recommendations
that could involve the parent in promoting their relationship with the child (e.g.,
relationship enhancement, Parent-Child Interaction Therapy) or further address the
parent's own feelings of anxiety may also likely influence children's behaviors. These
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findings would be further supported in future studies through the use of a larger sample
size.
Given that children diagnosed with VCFS are predisposed for early-onset
psychopathology, further investigation of early temperament and personality patterns, as
well as environmental influences on such characteristics is recommended. Although
much of the current literature on personality and psychopathology documents correlations
between temperament or personality traits and aspects of psychopathology, few studies
articulate how these two domains may be connected (Shiner & Caspi, 2003). Shiner &
Caspi suggest that the 'vulnerability' hypothesis, which indicates that personality may
place children at risk for the development of psychopathology, has received the most
support thus far. This hypothesis posits that "high social inhibition predicts later
internalizing symptoms, high unmanageability predicts later externalizing symptoms, low
self-control predicts externalizing symptoms, and high negative emotionality predicts
both internalizing and externalizing symptoms" (Shiner &, Caspi, 2003). Longitudinal
studies that examine the early temperament and personality characteristics of infants and
children diagnosed with VCFS as well as behavioral symptoms and signs of early
pathology may assist our understanding of the relationship between personality and
psychopathology in children. Shiner and Caspi (2003) suggest that identifying the
developmental pathways between specific genes and psychopathology through
environmental mechanisms is likely to be one of the most important advances that will
emerge from applications of specific genes associated with temperament and personality
traits. Additional studies on children diagnosed with genetic syndromes may allow us to
further understand the relationship between genes and personality as well as assist us in
85
better delineating the relationship between early personality and psychopathology.
Studies of this nature would permit us to better assist children who may be at-risk for
early onset psychopathology.
Limitations
There are several limitations that preclude generalization of the aforementioned
findings. First, the small sample size of children in the VCFS group severely limited
several of the statistical analyses and results. Second, some of the variables evidenced
slightly non-normal distributions, suggesting a possible violation of normality as well as
generalization of findings, although a more stringent p-value was used in interpreting
findings that involved variables which may have violated normality assumptions. Third,
the lack in distinction between personality and behavioral measures for children, which
has been documented as problematic in personality studies involving children, potentially
resulted in some overlap of questions between these domains. Consequently, assessment
limitations also restricted the nature of this study. Fourth, although personality is
malleable during childhood and it is important to measure personality characteristics over
multiple timepoints to fully understand the development of traits over time, a longitudinal
design could not be employed in this study. Fifth, while children of maternal carriers who
had no diagnosis of VCFS participated in this study, mother's diagnosed with VCFS were
imable to be recruited. This limited the variance of findings and the generalizability to the
larger VCFS population. Last, in order to maintain consistency of respondents, only
maternal caregivers were asked to participate in this study. Thus, despite the interest of
paternal caregivers only one informant was used to respond to questionnaires.
Consequently, these findings are limited to the perceptions of maternal caregivers only.
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Implications & Future Directions
While there are several limitations, these findings do suggest that children
diagnosed with VCFS may be predisposed to have early temperament or personality
characteristics that are associated with the syndrome. The association between this
syndrome and personality patterns may be due to a variety of variables that can be
examined in future studies. Specifically, personality characteristics may be directly
related to the genetie syndrome itself, the complexity caused by the genetic deletions
(i.e., medical findings), modeled by parents, or inherited from parents. For example,
learning disabilities and difficulties with more abstract tasks are cognitive characteristics
that are often associated with VCFS. These characteristics, in turn, may influence
parent's perceptions of their child's developing personality by making them appear to be
less creative and imaginative. Thus, future studies should examine the relationship
between cognitive ability and personality variables in children diagnosed Avith VCFS.
The degree to which anxiety is inherent to VCFS, inherited from parents, or learned from
parents should also be further examined. Specifically, future studies comparing
unaffected siblings to children diagnosed with VCFS could better delineate the
relationship between inherent/inherited/leamed anxiety characteristics. Last, parent rated
personality characteristics in the VCFS population should also be examined objectively
by administering personality tests to children (e.g.. Children's Q-Sort).
In addition to examining children's personality patterns, environmental variables,
such as parents' personality and the parent-child interaction, should also be studied as
they may influence the child's personality patterns. Results from this study suggested that
maternal caregivers' level of anxiety and the parent-child interaction were significant in
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moderating the relationship between children's anxiety and behavior. Therefore, future
studies should look at maternal and paternal caregivers' personality patterns as well as
parenting styles or patterns. Specifically, future studies should examine whether trait
levels of anxiety influence parenting behavior and specific anxiety related behaviors that
parents exhibit while interacting with children. In addition, specific variables related to
the parent-child interaction (e.g., parent control, autonomy granting) should be examined
through objective observational studies. Further, the efficacy of Parent-Child Interaction
therapy as a modality of treatment should be examined with the VCFS population.
Clinically, it is important to understand the relationship between genetic
predispositions and environmental influences of personality as they may contribute to
some of the behavioral problems as well as early-onset psychopathology associated with
VCFS. In such studies, it is equally important to recognize that variability in personality
patterns and behaviors occur. Further, the findings from this study suggest that VCFS is
associated with a number of behavioral and adaptive problems, as well as parenting stress
and parent-child interactions that warrant clinical concern. Thus, it is important that
children receive early intervention and appropriate services to assist them. In addition, it
is also important that parents obtain adequate and additional support to assist them in
their caregiving needs.
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Appendix A
Recruitment Script VCFS and Cleft Lip and/or Palate Participants through the
Craniofacial Team Clinic at Lama Linda University Medical Center
We would like you to assist us in better understanding the personality patterns and
behavior charaeteristies associated with Veloeardiofacial syndrome. We are looking for
parents who currently have a child diagnosed with VCFS or Cleft lip and/or Palate and
who would be interested in participating in a survey study. You will not have to leave
your home to participate since we will be mailing out surveys if you are interested. In this
study, we are asking you to fill out, by paper and pencil, information about you and your
child that will be mailed to you. It will take approximately 2 hours to complete the
information. We will ask you to return the questionnaires via mail in a self-addressed,
stamped envelope we will provide. There will not be any direct benefits to you or your
child individually, but your assistance would help us in better understanding
characteristics related to Veloeardiofacial Syndrome. Your help would be greatly
appreciated. May we have your address and phone number to finther contact you
regarding this study? Would you be willing to take a packet today? You may also take
home the materials we give you. This packet will contain more information about the
study including the consent form to participate or the opportunity to decline participation.
Appendix B
Recruitment Advertisement VCFS Participants Through the VCFS Foundation Website
Please assist us in better understanding the personality patterns and behavior
characteristics associated with Velocardiofacial syndrome. We are looking for parents
who currently have a child between 7 and 18 years of age diagnosed with VCFS and who
would be interested in participating in a survey study. You will not have to leave your
home to participate since we will be mailing out surveys to those interested. In this study,
we are asking you to fill out, by paper and pencil, information about you and your child
that will be mailed to you. It will take approximately 2 hours, at most, to complete the
information. We will ask you to return the questionnaires via mail in a self-addressed,
stamped envelope we will provide. There will not be any direct benefits to you or your
child individually, but your assistance would help us in better xmderstanding
characteristics related to Velocardiofacial Syndrome. The materials we will send will
contain more information about the study including the consent form to participate or the
opportunity to decline participation. Your help would be greatly appreciated. If you are
interested, please contact Janice Chan via phone at (909) 558-7290 or email at
i anicechan@mindspring.com.
Appendix C
Parent Cover Letter and Consent Form
Dear Parent or Guardian,
Thank you for the interest you have expressed in participating in this research study. You
are invited to participate in this research study because your child has been diagnosed
with Velocardiofacial Syndrome (VCFS) OR has Cleft Lip and/or Cleft Palate. The
following information will explain the details about this study.
Purpose and Procedures
The purpose of this study is to understand the personality characteristics and behaviors of
children having Velocardiofacial syndrome. In addition, we are interested in studying
the family environment of your child. To obtain this information, we are asking you to
fill out questionnaires related to your child's background, how you see yomself, and how
you see your child, your child's behavior, the family environment, and your level of
parenting stress. It should take you about 2 hours to complete this information. If you
decide to volunteer for this study we ask that you please return all completed
questionnaires and the signed consent form in the self-addressed, stamped envelope
provided.
Risks
While filling out some of the surveys, you may be reminded or become more aware of
difficult behaviors your child has previously shown. If you become uncomfortable with
these questions, you have the right to skip them or stop answering the questions at any
time. However, please return all the materials provided to you in the self addressed
stamped envelope provided.
Benefits
Although there are no direct benefits to you or your child for participating in this study,
your participation v^ll allow healthcare professionals and other future parents of children
with VCFS, Cleft lip and/or Cleft Palate to better understand personality and behavior
related to VCFS or Cleft lip and/or Cleft Palate.
Participant's Rights
Participation in this study is entirely voluntary. Your decision whether to participate or
terminate participation at any time will be respected.
Confidentiality
All results are strictly confidential. All information about you and your child collected
during this study will be kept in a locked cabinet and will only be accessed by authorized
research persormel. Public presentation or publication of information gathered in this
study will not disclose the identity of you or your child.




There is not cost to you for your participation in this study and you will not be paid for
your participation.
Impartial Third Party Contact
If you wish to contact an impartial third party not associated with this study regarding
any concerns you may have, you may contact the Loma Linda University Medical Center
patient representative at (909) 558-4647 for additional information and assistance.
Informed Consent Statement
I have read the contents of the consent form and have listened to the verbal or written
explanations given by the investigator. My questions concerning this study have been
answered to my satisfaction. I hereby give volvmtary consent to participate in this study.
Signing this Consent document does not waive my rights nor does it release the
investigators, institution, or sponsors from their responsibilities. If I have additional
questions or concerns directly related to the study I may contact Dr. Kiti Freier at (909)
558-8725. I have been given and am keeping a copy of this consent form. I have
reviewed the information contained in this document and agree to participate as a
participant in this study.
I am willing to be contacted in the future for other studies related to VCFS or Cleft
Yes No (please initial by your response)
Signature of parent or guardian
Date
Thank you for your participation




2. Child's Date of Birth:
3. Child's Gender (please circle): Male Female






5. Please list the immediate family members living in your household according to
their relationship to your child (e.g., biological mother, sister, father, etc.):












7. Family History: Please indicate whether there is a family history of mental health
conditions within two generations of your child. This includes biological parents and









8. Are you the biological mother (please circle): ' Yes No
If you answered no, please indicate your relationship with the identified child:
9. Does your child have any biological (blood) relatives who have Velocardiofacial
Syndrome (please circle)?
Yes No
If yes, what relation is that relative to your child (e.g., mother, father)?
Has that person received genetic confirmation of having Velocardiofacial
syndrome?
10. Has your child received genetic confirmation of having Velocardiofacial
Syndrome (please circle)?
Yes No Don't Know
If yes, do you know if this involved a deletion to the 22ql 1.2 region
(please circle)?
Yes, there is a deletion No, there is no deletion Do Not Know
100
11. Has your child had any previous history of surgery for the following (please mark
if applicable)?
Repair of velopharyngeal flap ^Age of child at time of surgery
Repair of Cleft Lip ^Age of child at time of surgery
Repair of Cleft Palate ^Age at time of surgery
12. Does your child receive any special education services, or any other services (e.g.,
language or speech therapy, physical therapy) (please circle)?
Yes No
If yes, please list:
Appendix E
One-Way ANOVA Results for Children's Personality Characteristics (HiPIC)
Table El
HiPIC Emotional Stability Variables
Independent Variable
1. Group (Cleft Condition, No Medical Condition, VCFS)
Dependent Variable
1. Emotional Stability (HiPIC) '
Table E2
One-Way ANOVA Summary
Source SS df MS F n Effect Size (partial p^)
Between Groups .336 2 .17 1.04 .37 .06











Source SS df MS F p  Effect Size (partial r\^)
Between Groups .18 2 .09 .97 .390 .05










Source SS df MS F p  Effect Size (nartial
Between Groups 2.44 2 1.22 6.05 .006* .28
Within Groups 6.24 31 .20
Total 428.39 3
Table E7
Multiple Comparisons of Imagination
Mean
(1) Difference
Group (J) Group (l-J) Std. Error Sig. 95% Confidence Interval
Lower Bound Upper Bound
Cleft NMC -.0225 .17572 .991 -.4550 .4100
VCFS .6483n .21692 .015 .1144 1.1821
NMC Cleft .0225 .17572 .991 -.4100 .4550
VCFS .6708n .20331 .007 .1704 1.1711
VCFS Cleft
-.6483n .21692 .015 -1.1821 -.1144









Source SS df MS F D Effect Size (partial
Between Groups .71 2 .35 2.33 .11 .13









HiPIC Conscientiousness One-Way ANOVA Summary
Source SS df MS F n Effect Size (partial
Between Groups .54 2 .27 2.12 .14 .12
Within Groups 3.95 31 .12
Total 336.71 3
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NEO-FFI Neuroticism One-Way ANOVA Summary
Source SS df MS F n Effect Size (partial n^)
Between Groups 284.06 2 142.03 1.90 .17 .10










NEO-FFIExtroversion One-Way ANOVA Summary
Source SS df MS F
■■ ^—
D  Effect Size (partial ri )
Between Groups 662.56 2 331.28 3.73 .035* .19
Within Groups 2755.20 31 88.87
Total 93080.00 3
Table F5
NEO Extroversion Multiple comparisons
(1) Mean
Group NMC Difference (l-J) Std. Error Sig. 95% Confidence Interval
Lower Bound Upper Bound
Cleft NMC 9.22C) 3.693 .046 .13 18.31
VCFS 1.05 4.558 .971 -10.17 12.27
NMC Cleft -9.22n 3.693 .046 -18.31 -.13
VCFS -8.17 4.272 .152 -18.68 2.35
VCFS Cleft -1.05 4.558 .971 -12.27 10.17








NEO-FFIOpenness One-Way ANOVA Summary
Source SS df MS F n Effect Size tpartial p^)
Between Groups 156.85 2 78.43 1.38 .27 .08









NEO Agreeableness One-Way ANOVA Summary
Source SS df MS F  p Effect Size tnartial p^)
Between Groups 533.23 2 266.61 3.053 .062 .16
Within Groups 2707.16 31 87.32
Total 93623.00 3
Table FIO
NEO FFI Conscientiousness Variables
Independent Variable




NEO-FFI Conscientiousness One-Way ANOVA Summary
Source SS df MS F p  Effect Size (partial
Between Groups 43.48 2 21.74 .28 .76 .01
Within Groups 2452.79 31 79.12
Total 84621.00 3
Appendix G
One-Way ANOVA Results for Parent-Child Dysfunctional Interaction (PSI)
Table G1
PSI Parental Distress Variables
Independent Variable
1. Group (Cleft Condition, No Medical Condition, VCFS)
Dependent Variable
1. Parental Distress (PSI)
Table G2
PSI Parental Distress One-Way ANOVA Summary
Source SS df MS F p Effect Size (partial r|^)
Between Groups 3561.47 2 1780.73 2.39 .11 .13





1. Group (Cleft Condition, No Medical Condition, VCFS)
Dependent Variable
1. Parent-Child Dysftmctional Interaction (PSI)
Table G4
PSI Parent-Child One-Way ANOVA Summary
Source SS df MS F P Effect Size (partial p^)
Between Groups 10300.27 2 5150.14 7.82 .002* .33






(1) Group Group (l-J) Std. Error Sig. 95% Confidence Interval
Lower Bound Upper Bound
Cleft NMC 6.51 10.050 .795 -18.23 31.24
VCFS -38.61 n 12.406 .011 -69.14 -8.08
NMC Cleft -6.51 10.050 .795 -31.24 18.23
VCFS -45.12n 11.628 .001 -73.73 -16.50
VCFS Cleft 38.61 n 12.406 .011 8.08 69.14
NMC 45.12n 11.628 .001 16.50 73.73
Table G6
PSI Difficult Child Variables
Independent Variable
1. Group (Cleft Condition, No Medical Condition, VCFS)
Dependent Variable
1. Difficult Child (PSI)
Table G7
PSI Difficult Child One-Way ANOVA Summary
Source SS df MS F p  Effect Size (partial r|^)
Between Groups 11215.01 2 5607.51 8.14 .001* .34
Within Groups 21348.43 31 688.65
Total 122123.00 3
Table G8
PSl Difficult Child Multiple Comparisons
(1) Group (J) Group Mean Difference (l-J) Std. Error Sig. 95% Confidence interval
Lower Bound Upper Bound
Cleft NMC 18.74 10.278 .179 -6.55 44.04
VCFS -28.96 12.688 .073 -60.19 2.27
NMC Cleft -18.74 10.278 .179 -44.04 6.55
VCFS -47.71 n 11.892 .001 -76.97 -18.44
VCFS Cleft 28.96 12.688 .073 -2.27 60.19
NMC 47.71 n 11.892 .001 18.44 76.97
Table G9
PSI Total Stress Variables
Independent Variable
1. Group (Cleft Condition, No Medical Condition, VCFS)
Dependent Variable
1. Total Stress (PSI)
Table GIO
PSI Total Stress One-Way ANOVA Summary
Source SS df MS F  p Effect Size (partial r|^)
Between Groups 13986.40 2 6993.20 11.80 .00* .43
Within Groups 18375.04 31 592.74
Total 99157.00 3
Table Gil
PSI Total Stress Multiple Comparisons
Mean
Difference
(1) Group (J) Group (l-J) Std. Error Sig. 95% Confidence Interval
Lower Bound Upper Bound
Cleft NMC -1.23 9.536 .991 -24.70 22.24
VCFS -50.870 11.771 .000 -79.84 -21.90
NMC Cleft 1.23 9.536 .991 -22.24 24.70
VCFS -49.640 11.033 .000 -76.80 -22.49
VCFS Cleft 50.870 11.771 .000 21.90 79.84
NMC 49.640 11.033 .000 22.49 76.80
Based on observed means.
* The mean difference is significant at the .05 level.
Appendix H








FES Conflict One-Way ANOVA Summary
Source SS df MS F n Effect Size (partial n^)
Between Groups 231.99 2 115.00 1.02 .37 .06









FES Cohesion One-Way ANOVA Summary
Source SS df MS F n Effect Size (partial p^)
Between Groups 49.653 2 24.83 .161 .85 .01




Hierarchical Multiple Regression Results ofParent Personality as a Moderator of the




1. Child Personality- Emotional Stability (HiPIC)
2. Parent Personality-Neuroticism (NEO-FFI)
3. Child Personality- Emotional Stability x Parent Personality-Neuroticism
Dependent Variables
1. Overall Child Behavioral S}miptoms-Behavior Symptom Index (BASC)
Table 12
Parent Neuroticism Coefficients for Model Variables
Model B yg t p R\dj AR^
.642 .57 .64
Emotional Stability (HiPlC) 1.05 .80 2.99 .03
2  .643 .46 .00
Emotional Stability (HiPIC) 1.05 .80 2.67 .05
Neuroticism (NEO-FFI) .02 .03 .10 .92
3  .96 .91 .31
Emotional Stability (HiPIC) 1.28 .97 7.73 .01
Neuroticism (NEO-FFI) -1.80 -2.76 -4.54 .02










1 Regression 7.59 1 7.59 8.97 .03(a)
Residual 4.23 5 .85
Total 11.82 6
2 Regression 7.60 2 3.80 3.60 .13(b)
Residual 4.22 4 1.06
Total 11.82 6
3 Regression 11.31 3 3.77 22.27 .02(c)
Residual .51 3 .17
Total 11.82 6
a Predictors: (Constant), Emotional Stability (HiPIC)
b Predictors: (Constant), Emotional Stability (HiPIC), Neuroticism (NEO FFI)
c Predictors: (Constant), Emotional Stability (HiPIC), Neuroticism (NEO FFI),
Emotional Stability (HiPIC) x Neuroticism (NEO FFI)
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Figure II. Graph of parent neuroticism interaction
Appendix J
Hierarchical Multiple Regression Results of Parent-Child Dysfunctional Interaction as a





1. Child Personality- Emotional Stability (HiPIC)
2. Parent-Child Dysfunctional Interaction (PCDI; PSI)
3. Child Personality- Emotional Stability x Parent-Child Dysfunctional
Interaction
Dependent Variables
1. Overall Child Behavioral Symptoms-Behavior Symptom Index (BASC)
Table J2
PCDI Coefficients for Model Variables
Model B B t p R' R'^hj AR^
1  .64 .57 .64
Emotional Stability (HiPIC) 1.05 .80 3.00 .03
2  .68 .52 .03
Emotional Stability (HiPIC) .73 .56 1.26 .28
PCDI (PSI) .43 .31 .70 .52
.89 .78 .20
Emotional Stability (HiPIC) -1.81 -1.37 -1.59 .21
PCDI (PSI) -.48 -.35 -.86 .45
Emotional Stability (HiPIC) xPCDI (PSI)






Squares df Mean Square F Sig.
1 Regression 7.59 1 7.59 8.97 .03(a)
Residual 4.23 5 .85
Total 11.82 6
2 Regression 8.06 2 4.03 4.28 .10(b)
Residual 3.77 4 .94
Total 11.82 6
3 Regression 10.52 3 3.51 8.10 .06(c)
Residual 1.30 3 .43
Total 11.82 6
a Predictors: (Constant), Emotional Stability (HiPIC)
. b Predictors: (Constant), Emotional Stability (HiPIC), Parent-Child Dysfunctional Interaction (PSI)
c Predictors: (Constant), Emotional Stability (HiPICX Parent-Child Dysfunctional Interaction (PSI),
Emotional Stability (HiPIC) x Parent-Child Dysfunctional Interaction (PSI)





























Figure JL Graph of PCDI interaction.
Appendix K:
Hierarchical Multiple Regression Results of Family Conflict as a Moderator of the




1. Child Personality- Emotional Stability (HiPIC)
2. Family Conflict (FES)
3. Child Personality- Emotional Stability x Family Conflict (FES)
Dependent Variables
1. Overall Child Behavioral Symptoms-Behavior Symptom Index (BASC)
Table K2
FES Coefficients for Model Variables
Model B t P R adj AR^
1




























FES ANOVA Summary Table
Model
Sum of
Squares df Mean Square F Sig.
1 Regression 7.59 1 7.59 8.97 .03(a)
Residual 4.23 5 .85
Total 11.82 6
2 Regression 8.01 2 4.01 4.20 .10(b)
Residual 3.81 4 .95
Total 11.82 6
3 Regression 8.85 3 2.95 2.97 .20(c)
Residual 2.98 3 .99
Total 11.82 6
a Predictors: (Constant), Emotional Stability (HiPIC)
b Predictors: (Constant), Emotional Stability (HiPIC), Family Conflict (FES)
c Predictors: (Constant), Emotional Stability (HiPIC), Family Conflict (FES), Emotional Stability (HiPIC) x Family
Conflict (FES)















Figure KL FES Graph of Interaction.
Appendix L
Hierarchical Multiple Regression Results of Family Cohesion as a Moderator of the




1. Child Personality- Emotional Stability (HiPIC)
2. Family Cohesion (FES)
3. Child Personality- Emotional Stability x Family Cohesion
Dependent Variables
1. Overall Child Behavioral S3anptoms-Behavior Symptom Index (BASC)
Table L2
Cohesion Coefficients for Model Variables
Model B /? t p AR^
1  .64 .57 .64
Emotional Stability (HiPIC) 1.06 .80 3.00 .03
2  .65 .47 .01
Emotional Stability (HiPIC) 1.08 .82 2.74 .05
Family Cohesion (FES) .09 .10 .35 .75
3  .70 .40 .04
Emotional Stability (HiPIC) -.95 -.72 -.321 .77
Family Cohesion (FES) -1.06 -1.12 -.62 .58
Emotional Stability (HiPIC) 1.43 1.83 .69 .54





Cohesion ANOVA Summary Table
Model
Sum of
Squares df Mean Square F Sig.
1 Regression 7.59 1 7.59 8.97 .03(a)
Residual 4.23 5 .85
Total 11.82 6
2 Regression 7.72q 2 3.86 3.76 .12(b)
Residual 4.11 4 1.03
Total 11.82 6
3 Regression 8.28 3 2.76 2.34 •25(c)
Residual 3.55 3 1.18
Total 11.82 6
a Predictors: (Constant), Emotional Stability (HiPIC)
b Predictors: (Constant), Emotional Stability (HiPIC), Family Cohesion (FES)
c Predictors: (Constant), Emotional Stability (HiPICX Family Cohesion (FES), Emotional Stability (HiPIC) x Family
Cohesion (FES)






























Figure LI. Graph of Interaction.
